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DJIeKTHBTI MOHJIEp KaTaJIorbl OYJ1 TaHAay KOMIOHEHTTEPIHIH KypaMbIHA €HIeH MTOHEP/IiH Ti3iMi OOJIBIN TaObLIa (bl )KOHE OJ CTYJCHTTEP/IH OKBITY TPAEKTOPHSCHIH HKEM/II JKOHE
o3 OeTiHIIe KaH-KaKThI TYPJe aHBIKTay MYMKIHIITiH KYpy YIIIH KaXXeT. DIeKTUBTI moHep katamorsl 2021-2025 sxpumaapseiaaa OKBITEUIATEH «6B05320-Xumus» MaMaHIBIFBI
YILIiH JKacalbIHFaH JKOHE OapIIbIK MaMaHIaHAbIPYIapAbl KAMTUABL. DJICKTHUBTI MIOHACP KaTaloTbIH/Ia TaH1ay KOMIIOHCHTI OOMBIHIIA TOHASPIIH MOIY/IbIIH KHICKAIIIA Ma3MYHBI
MEH MaKCaThl IPEPEKBUZUTTEP] MEH IIOCTPEKBU3UTTEPI KOHE 9pOip MOHAI/MOAYIIBII OKBIT YHPEHTeHHEH KeHiHT1 MEHTepilireH Ky3ipeTTep KopCeTiIreH.

Karanor 35meKTHBHBIX TUCIHATUINH MPEICTABICT COOOH IMepeueHb UCIUILIIH, BXOIAMINX B KOMIIOHEHT I10 BEIOOPY, AJIS CO3MaHUS BOSMOXKHOCTH THOKOTO W CAMOCTOSITEIIHHOTO
BCECTOPOHHETO OIMPECICHUS TPACKTOPHU 00yUeHUs cTyAeHTa. KaTamor 3JeKTUBHBIX TUCHUILTUH cocTaBiieH Ha 2021-2025 roabl 00y4ueHHs A1 CTYJCHTOB IO CICIUAIBHOCTH
«6B05320-XumMus» U yIUTBIBaeT Bce 00pa3oBaTeIbHEIC TPACKTOPHH. B KaTanore 3JIeKTHBHBIX AUCIUIDIHH OTPaXKCHBI MIPEPEKBU3UTHI, TOCTPEKBU3HUTHI, IIeJh U KPAaTKOE
COJIepKaHNE TUCIIUILUTNH/MO/IYJIS, BRIpa0aThIBAEMbIC KOMIICTCHITUH 0 KaXI0H y4eOHOH TUCIMIUIMHE / MOIYJTFO KOMIIOHCHTA 110 BEIOODY.

The catalogue of elective disciplines represents a list of disciplines included in the elective component to create possibilities for flexible and independent detailed determination
of the student's trajectory. The catalogue of elective disciplines is compiled for the years 2021-2025 for students in the specialty « 6B05320-Chemistryy, taking into account all
educational trajectories. The catalogue of elective disciplines reflects pre-requisites, post-requisites, the aim and short description of the discipline/module, competences
developed for each discipline/module of the elective component.

Mikip 6inaipymi: Opa3oaeB A.b.- JKIIC «Ac Junap» 6ac mgupextopsl, buremupor M.K. - JKIIC «3epue» FOb 6ac mupekropsr, Aiiko3oB A.A. - XKIIC «XKana XKoin-
Kypsuisic Cepsucy 6ac mupexropsl, KanceiitoB H.b. - IlIsiMxeHT K. «I1[1 XKenen-kpuMuHamuCTHKANBIK OacKapMachIHBIHY O0acTeiFbl, Hazap6ekxosa A.b. - XKIIC «Coyner-H»
0ac IUPEKTOPHL

Penensent: Opazbaes A.b.- ['enepanbnbiii mupextop TOO «Ac dunapy», buremupor M.K. - I'enepansnsiit qupextop TOO HITO «3epme», Atiko3oB A.A.-I'eHepambHbIi
mupextop TOO «Kana XKon-Kypsuisic Cepsucy, Kanceiiros H.b. - Hauansauk «OnepatuBHo-KpuMuHanuctuaeckoe ynpasiaenue» JI1 r.1lIsimkent, Hasap6exosa A.b. -
I'enepanbubiii qupektop TOO «Cayner-Hy.

Reviewer: Orazbayev A.B. - General Director of LLP "As Dinar", Bitemirov M.K. - General Director of LLP SPA "Zerde", Aikozov A.A. - General Director of LLP "Zhana
Zhol-Krylys Service", Kanseitov N.B. - Chief of the "Operational and forensic department” of the DP of Shymkent, Nazarbekova A.B. - General Director of LLP "Saulet-N".

«XVMUSITBIK MHKEHEPHS )KOHEe OMOTEXHOJIOTHSD) )KOFaphl MEKTeO1HIH MHHOBALMSUIBIK TEXHOJIOTHSUIAPABI OKBITY XKOHE 9/1iCTEMEIIiK KaMTaMachl3 €Ty KOMUTETIMEH MaKyJlJlaHFaH,
(Ne 7 xatrama 22.02.2021 x.)

PaccmoTrpeH u 0/100peH KOMUTETOM M0 HMHHOBAIIHOHHBIM TEXHOJIOTHAM OOYYCHUS H METOANIECKOMY 00CCIICUCHHUIO BBICIICH MIKOJBI « XMMUYECKask HHXCHEPHS U
ouortexnoorus» (mpotokon Ne 7 ot 22.02.2021r.)

Has been approved by the Committee on innovational technologies of training and methodical provision of higher school «Chemical engineering and biotechnology»
Minutes Ne 7 dated from «22 » 02.2021y.

M.Oye308 atbiHaarsl OKY oKy amicreMennik KeHecl TapanblHaH Oacnara miblFapyra yesiHpuran Ne 5 xarrama 23.02.202 1.
YTBepikaeH peureHreM YueoHo-Meroaudeckoro copera IOKY nm M. Ayesosa npotokosn NeS ot 23.02.2021r.
Recommended for publication by the Educational and methodological Council of M. Auezov South Kazakhstan University minutes Ne 5 dated from 23.02.2021y.
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JKAJIITBI MOJYJ/IB/IEP/ OBIIIHE MO/Y/IH/ GENERAL MODULES
TIpepexBu3nTTEP: Makcarbl: CTyIeHTTep SKOJIOTHAIBIK CayaTThl IIemiMaep/i o3 GeriHine Kabbuinait Binimi: okoxyiieneperi Tipi ar3anapiblH jKyYMbIC iCTeyiHIH Heri3ri
KaSaKCTaHHbIH l(azipri 3aMaH aajipl JKOHE COJT ApKBIIBI 6HOCCl)CpaHLIH TYPaKThI IaMybIHA BIKITAT ETE}Ji, 3aH/IBUIBIKTAphl, COHBIMEH KaTap SKOJIOTHAIIBIK KYKBIK JKOHE K&L’iaKCTaH
Tapuxbl. MamMaHZIbIKKa Kipicrie. | DKosKyifesnepaeri Tipi opraHu3MIepIiH KbI3MeT eTYiHiH Heri3ri 3aHIbLIBIKTaphl, COHa- | PeciyGnuKachiHBIH SKOIOTHSNBIK KOJEKCi Typaibl Oiesti.
TocrpexBu3nTTep: Kasipri  |aKk 5KoJI0THsUIBIK KYKBIK xkoHe KP. HMxemaiairi: 5KoJOTHsIBIK cayaTThl LIeIiMAepi o3 OeTiHie nrepei
3aMaHFbl XHMHUSHBIH Ma3smyHbI: DKOJOTHSIBIK CayaTThl WIeITiMIepAi 03 GeTiHIe KaObliai aTybIH XKOHE COJI KAHE COJT apKbLITbl OHOC(EPaHBIH TYPAKTHI 1aMYBIH MEHIEpE/Ii.
OuneymeTTik- Sxoyiie xone | KB/ 0/0/60/55/12.5/22 TEOPHSUIBIK HETi3epi. apKpLTbI OHOC(HEPaHBIH TYPAKThl 1aMYbIHA BIKIAJIBIH KapacThipajibl. DKoxKyHenepaeri Tipi| larapicbi: Typii KyKbIKTEIK Macesienep, Ka3ipri 3aMaHarst
STHHKAJIBIK aMy KB WK EK 2109 | 5 5 [ OpraHnKaibk OpraHA3MIEPAIH KbI3MET eTYIHIH Heri3ri 3aHIbLIBIKTapb, COHNAN-aK SKONOTHsUIBIK HOpMasap/bl KOJIIaHy GOMBIHIIA IIKIp Talac Kyprisyre, Typii 124
Moy MOJIEKYJIalIapIbIH KYKBIK 7koHe KP DK0oMOrHsIBIK KoJeKci Typansl Oinimaepin kepcereni. TaburaTka Ky’KaTTap/bl KYKBIKTBIK TanjayFa JaFIblIaHa/bl.
dyHKIHOHAN B KYPMETIIEH Kapay ’KoHE KOpIlaraH OpTara KaJJAbIKTap/IblH KYKbIKKA KapChl Kysiperriniri: TaburaTka KypMeTIieH Kapay )koHe KOpIlaFaH opTara
TYBIHABUIAPBIHBIH XUMHSCBI. LIBIFapbIH/IbIapbIHA Te360y[l.|iJ1iK JarIblTapbIH KAJTBINITACTRIPA/IbI. KaJnJbIKTap/IblH KYKbIKKA KapChl LIbIFapbIHAbUIAPbIHA 'l'BS6eyLI.liJliK
JarIblIapbIH KAJTBITITACTRIPA/IbI.
TIpepexBH3HTBI: Heab: CryaeHTbl MOTYT CaMOCTOSITE/ILHO IIPUHUMATD JKOJIOIHYECKU IPAMOTHbIE 3HaHusi: 3HaTh 00 OCHOBHBIX 32aKOHOMEPHOCTSX (PYHKIIMOHUPOBAHHUS
Conpemeuufm HUCTOpHUs PCHICHUSA W TEM CaMBIM CHOCOGCTBOBETL yCTOﬁ‘l“BOMy PasBUTHIO 6"00(1)(:}')]:]. JKMBBIX OPraHU3MOB B 3KOCHCTEMaX, a TAKXKE SKOJIOTHYECKOTO MpaBa v
Kasaxcrana. Beeznerue B JleMOHCTPHPOBATh 3HAHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX (DYHKIIMOHHPOBAHMUSI XKHBBIX |3Kosornyeckoro Kogekca PK.
CIIELHANBHOCT. OPraHM3MOB B 9KOCHCTEMAX, a TAKXKE OKONOrHIECKOr0 MpaBa i YKOJIOTHIECKOr0 YMeHHsI: CaMOCTOSITETBHO OCBAMBACT YKOJIOTHYECKH 6e30macHbIe
M TlocTpekBU3HTBI: Koznekca PK. PpeLICHHS |, CIeI0BATENIEHO, YCTOHUYHBOE pa3BUTHE GHOCHEPHI.
o Oa}:-['yﬂLo JKOCHCTEMA 0/0/60/55/12 5/22 TCOpCT"‘lCCKWC OCHOBBI Couepmaﬂue: Pacma’rpuuae’rcx OKOJIOrMYECKH I'PAMOTHBIE PELICHHUS U TEM CaMbIM Hagpiku: BJIAZICTh HABBIKAMH BCICHUSA }Z[MCKyCCMﬁ TI0 TTPaBOBBIM
MAJTbHO- ucTemMa u R , . . .
1w OOJI/BK| EP 2109 | 5 5 3 COBpPEMEHHON XMMUH. XHUMHUs |CTOCOOCTBOBATh YCTOUYHBOMY Pa3BUTHIO GHOCHEphI. JIeMOHCTPHPOBATh 3HAHUS 00 BOIIPOCAM, 10 BOIIPOCaM MPUMEHEHHsI HOPM B COBpeMeHHbIH nepuox, a |3,5,6
OTHMHICCKOrO 1pago beHKl[HOHaJTBHHX OCHOBHBIX 3aKOHOMEPHOCTSX Cl)ylll(Lll/lOlll’lpOBallldﬁ JKUBBIX OPraHU3MOB B DKOCUCTEMAX, a TaKKe BJIAJICTh HABBIKAMH TIPaBOBOTO aHAIM3a PA3IMYHBIX TOKYMEHTOB.
a3BHTI
pasBuTA TIPOU3BOJHBIX OPraHHYECKUX TAKKE 3KOJIOTHYCCKOTO IMpaBa U 3KOJIOTHYCCKOTO KO}JCKC& PK Cq)OPMleDBaTL HaBBIKH KOMI‘IeTBHI_lMI/l: @OpM"pOBaTb HaBBIKH YBa)KHUTCJIBHOTO OTHOIICHUSA K
MOJICKYJT. YBAKUTEIBHOIO OTHOIIECHUS K IPUPOAE U HETEPITUMOCTH K IIPOTHBOIIPABHBIM Buﬁpocam TPUPOJIE U HETEPITUMOCTH K IIPOTUBOIIPABHBIM BblﬁpOCaM 0TX0/1I0B B
OTXOJIOB B OKPYXKAOIIYIO CPEsy. OKPYKAIOLLLYIO Cpely.
Prerequisites: Contemporary |Purpose: Students can independently make environmentally sound decisions and thereby [Knowledge: to know how to independently make environmentally sound
History of Kazakhstan. contribute to the sustainable development of the biosphere. Demonstrate knowledge about |decisions and thereby contribute to the sustainable development of the
Introduction to Specialty. the basic laws of the functioning of living organisms in ecosystems, as well as biosphere.
Post-requisites: Theoretical ~|environmental law and the Environmental Code of the Republic of Kazakhstan. Ability: To independently make environmentally sound decisions and
Module of Socio- Fundamentals of Modern Content: To considers environmentally sound decisions and thereby contribute to the thereby contribute to the sustainable development of the biosphere.
Ethnic Ecosystem and GED | | 2109 | 5 0/0/60/55/12,5/22, 3 Chemistry. Chemistry of sustainable development of the biosphere. Demonstrate knowledge about the basic laws of | Skills: be skilled in conducting discussions on legal issues, on the 356
Development Law /HSC 5 Functional Derivatives of the functioning of living organisms in ecosystems, as well as environmental law and the application of norms in the modern period, legal analysis of various ~

Organic Molecules.

Environmental Code of the Republic of Kazakhstan. To develop the skills of respectful
attitude to nature and intolerance to illegal waste disposal into the environment.

documents
Competencies: To develop the skills of respectful attitude to nature and
intolerance to illegal waste disposal into the environment.




TIpepexBu3urrep: Mekren
GarapIaMachIHIaFbl TAPHX,
Kazax onebueri.
THocTpexkBusurrep:
Ddunocodus, Oneymerrany
JKOHE cascaTTaHy

Makcarbr: Crynentrep AGaii mblrapManapblHbIH OMIpOAsHBIH, OHBIH
IIBIFAPMAIIBUIBIFBIH, (HIOCOMUSIBIK, SCTETHKAIIBIK XKOHE AJIEyMETTIK Ke3KapacTaphlH
Kope anajibl; abaiiTaHy FHUIBIMBIHBIH Maiia 60Tybl MEH JaMy Tapuxbl, abait
FaJIBIMJIAPBIHBIH HETi3ri eHOSKTEpiH OKBII Oinesi.

Ma3smyHbI: AGaii IIbIFapMaapbIHbIH OMipOAsSHBIH, OHBIH IIBIFAPMAIIBIIBIFbIH,
(hunocopUsIBIK, ICTETHKATIBIK JKOHE QNICYMETTIK KO3KapacTapblH Kope anajbl; abaiTany
FBUIBIMBIHBIH Naiiza GOMybl MEH aMy TapHXbl, abaii FaibIMIapbIHBIH HEri3ri eHoeKTepi;

Binimi: AGaii mbirapManapelHbIH OMipOasHbIH, OHBIH
IIBIFAPMAIIBUIBIFBIH, (PHIOCO(USIBIK, SCTETHKAIBIK KOHE dJIEYMETTIK
KO3KapacTapbIH Kepe aiajibl; abaiiTaHy FeUIBIMBIHBIH Naiifa 60yl MEH
JlaMy TapHXbl, abaii FaIbIMIapbIHBIH HEri3ri eHOeKTepiH Oiresi.
Hxempiniri: AGaii KyHan6aeBThIH eHOEK 5KOJIBI Typabl aKnaparTap
JKMHait Oltesi sxoHe urepesi.

Jarabicel: Abaii KyHaHOaeBTEIH OMipi MEH LIBIFAPMALIBIIBIFBIHIAFBI

OlleymerTik- . TIpoGnemansik Ko3KapacThl xoHe Genriai 6ip MOTIHHIH HEri3ri KOpKeMIIK KypaiIapbH MaHBI3/Ibl Ke3eH/Iepi skoHe Kazak ajebuerinzeri A.KyHanbaen
OTHHKAIBIK JaMy Abaifrany BIUTK | Aba1206 | 3 |15/0/15/45/7,5/7,5 aHBIKTAY/Ibl OOJDKAMTHIH, MATPHOTTHIK Ce3iMi skoHe OTaHFa JereH CyHiCHeHIILTKT eHOCKTEepiHiH MOHI MEH POJIiH MeHrepeai. 7.89
Mozymt 0OJKANTBIH KOPKEM LIbIFapMaIapibl Kysiperriairi: [Ipo6nemanbik ko3kapacTsl jkoHe Oenrii 6ip MOTIHHIH
HETi3ri KepKeMJIiK KypalIapblH aHbIKTay bl 60JKAHTBIH, ATPHOTTHIK
cesimui xxone OTaHFa Jieres CyiicnenniTikTi 60IKalHThIH KOpKeM
LIbIFapManap/ibl aHATHTHKAIIBIK OKY Ja¥IbUIAPBIH KaJIbINTaCThIPA/IbL.
MpepexBu3utbl: mkonbHas |Ilean: CTyneHTBI cMOTYT paccMaTpuBath Ouorpaduio nponssenenuii Abas, ero 3nanna: 3Hath Guorpaduio npousseneHuii Abasi, ero TBOPYECTBO,
TiporpaMma UCTOPHH, TBOPYCCTBO, q)HHOCOCl)CKHC, ACTCTUYCCKHUC U OﬁmecTBeHHLIC B3TJIABI; HCTOPHIO q)"ﬂOCOCI]CKHe, ACTCTHYCCKHUEC U O6LL[ECTBEHHBIE B3TUIABI; UCTOPHIO
Kasaxckast ureparypa. 3apO’KICHHUS M CTAHOBJICHUs AGaeBeIeHHs, OCHOBHbIE TPY/Ibl y4EHBIX - a0aeBEIOB. 3apOYK/ICHHS M CTAHOBIICHHs AGAaeBe/IeHHs], OCHOBHBIE TPY/Ibl YIEHBIX-
TlocTpeKBU3HTBI: Conep:xanne: PaccmarpuBath Guorpaduio nponssesieHnii Abasi, ero TBOPHECTBO, abaeBesoB.
@HHOCOQ!H}I, COHHOHOFPlﬂ u ClJHﬂOCOCbCKHC, ACTCTUHYCCKHUEC U 061L(ECTBEHHLI€ B3IUIAIBI; HCTOPHIO 3aPOKACHUSA U YMmenus: YMETB COGHPETL " OCBOUTH HHCI)OpMaHHH TBOp‘lCCKOﬁ
TIONUTOIOTHS cTaHOBJIeHNs AGaeBeleH s, OCHOBHbIE TPY/IbI ydeHBIX - abaeBenoB. ChopMupoBaTh nestenbHocTH Abast KynanGaesa,
HABBIKH QHAIMTHYECKOTO MPOYTEHHS Xy/0KECTBEHHBIX IIPOU3BEACHHIA, HaBbIKH: 0CBaeBaTh OCHOBHBIC JATHI KU3HH H TBOPYECKOM
Monyms MPEINOJIATAIONMIEr0 BHACHHE MPOOIEMATHKH U BBIABIEHHE OCHOBHBIX XY/IOKECTBEHHBIX | neaTenpHocTH AGas Kynanb6aeBa; (popMHUPYET MOHATHS O 3HAYCHUM K
COLHATIBHO- BIVUKB | Aba 1206 | 3 |15/0/15/45/7,5/7,5 CPEJICTB TOTO HIJIH HHOTO TEKCTa C YyBCTBAMHU MATPHOTH3MA H JIFOOBH K POJMHE. posiu Hayku abaiieBe/ieHue B Ka3aXCKOM JIHTEpaType; 7.8,9
OTHHYECKOro Abaepesienne Komnerenmun: CHopMUPOBATH HABBIKH COXPAHEHHs HAIMOHATLHOM
passuTHA MICHTHYHOCTH, GECKOPBICTHOTO CITy)KEHHS OTEYECTBY; OTKPBITOCTH
CO3HaHMs, TOTOBHOCTH K IIEPEMEHAM, OTKPBITOCTH U BOCIIPUUMYHUBOCTH
K JTy4lIIUM MHUPOBBIM JIOCTHKCHHAM KYJIbTa 3HAHHSA, SBOJFOIIHOHHOTO
pasBuTHs Ka3axc*raua, KakK BaKHO€ YCJIOBHE yClexa MOJIEpHU3ALUH
0OIIECTBEHHOTO CO3HAHMS.
Prerequisites: School Purpose: Students will be able to view the biography of Abay's works, his work, Knowledge: to know the biography of Abai's works, his work,
Program history, Kazakh philosophical, aesthetic and social views; the history of the origin and development of philosophical, aesthetic and social views; the history of the origin and
literature. Abae studies, the main works of Abaeic scholars. formation of Abae studies, the main works of Abaeic scholars.
Postrequisites: Contents: To be able to view the biography of Abay's works, his work, philosophical, Abilities: : to can be able to read and collect the information of the
Philosophy,Social and Political |aesthetic and social views; the history of the origin and development of Abae studies, the |creative activity of Abai Kunanbayev,
. Studies main works of Abaeic scholars; To form the skills of analytical reading of works of art, Skills: to master the basic dates of life and creative activity of Abai
Module Of-SOCIO- . . involving a vision of the problematic and the identification of the main artistic means of a |Kunanbayev; forms concepts about the value and role of science
Ethnic Abai Studies BD/EC | AS1206 | 3 |15/0/15/45/7,5/7,5 . - - . - K 789
particular text, instills a sense of patriotism and love for the motherland. abayudaya in Kazakh literature;

Development Competencies: To form the skills of analytical reading of works of art,
involving a vision of the problematic and the identification of the main
artistic means of a particular text, instills a sense of patriotism and love for
the motherland.

TIpepexBusurrep: Mekren |Crynentrep "MyxXrapTaHy" FRUTBIMBIHBIH KQJIBITITACYbl MEH JJaMy TapuXbiH, "AGaii Biaimi: "MyxTapTany" FbUIBIMBIHBIH KaJIbIITACYbl MEH [JaMy TAPUXbIH,
Oar1apIaMackIHAAFbl TAPHX,  [KOJIBI" POMAH - HMOMNESACHIHbIH KOPHEKTI 91e0HeT TybIH/IbICHI-"AbaliTany" FEUILIMBIHBIH | "AGaii K0JIbI" POMaH - SMONESCHIHBIH KOPHEKTI 91eOHeT TYBIHIBICH-
Kasaxk onebueri. HEri3iH Kanaylibl peTiHae KapacThIpajibl. "AbGaiiTany" FHUIBIMBIHBIH HEri3iH Kallayllibl peTinjie KapacTbipa Outei.
HocTpexBusurrep: Masmynbl: MyxrapTaHy" FITBIMBIHBIH KaJIbINITaCybl MCH JIaMy Tapuxbit, "AGaii skomsl" | Mkemaiiiri: Myxrtap Oye30BTbIH eHOEK HkKOJIbI Typaibl aKaparrap
dunocodus, Oneymerrany POMaH - DHOTNEACHIHBIH KOPHEKTI 91e0MeT TybIH/bIChI-"AbaliTany" FIILIMBIHBIH HETi3iH  [)kuHai Oinei KoHe urepeni.

OeyMeTTiK- Muh JKOHE cascaTTaHy KaJlayIibl peTiHjae KapacTbipaabl. OHBIH OMipOasHBIH OHBIH ITBIFapMAIIBUIBIFBIMEH Jlarapichl: Oye30BTHIH OMiPi MEH HIBIFAPMAIIBITBIFBIHAAFbI MAHBI3IbI

ITHHKAJIBIK IaMy Myxraprany BII/TK 1206 15/0/15/45/7,5/7,5 GaitanbicTbIpa Oity. OHBIH OMIpi MEH LIbIFAPMAIIBUIBIFBI TYPaibl AKIAPATTHI KOJAAHA  |Ke3eHepi xoHe Kasak ojebuerineri M.Oye3o0B enbexrepinin moui meu |7,8,9
Moy OTBIPBITT KAJIBITITACTBIPY, OHBIH TYBIH/BITIAPBIH KOPKEM IIIbIFapMaiap/IblH MasMYHbBIH POJIH MEHrepy.

TaJail OTHIPHIN 03 OeTiHIIe 3epTTey. ONEMIIK KOHE LIBIFBIC dfebuerTepinaeri M.
©Oye30BTiH 91¢01 MypachlH OTaHIIBUIIBIK ce3iMiMeH xoHe OTanFa fiereH Maxab0armeH
Taijay AaFAblIapbiH KabIITACTBIPY.

Kysiperriniri: Kemmesi XabIKThIH J9CTYpIepiH, jKa3ylIbIHEIH
LIbIFapMaIapbIHIAFB] 1aJIa TAOUFAThIHA JeTeH Maxab0ar meH YKbINThI
KapbIM-KaThIHACTBI 3¢PTTEHII.




TIpepexkBH3HTBI: IIKOJIBHAS
nporpamMma HCTOPHH,
Kazaxckast JTeparypa.
TocTpekBU3HTBI:

Hean: CTyneHTb CMOTYT PacCMaTpUBaTh HCTOPUIO (POPMUPOBAHUS M PA3BHTUS HAYKH
«MyxTapoBe/ieHHe», 3HaYEHHE BBIIAIOIIEr0Cs NPOU3BEICHUS IMTEPATYPhI - POMaH-
snomnes «Ilyrtb AGas», Kak cosaTens Hayku «AGaeBeneHHe».

Conep:xanne: PaccvarpuBath HCTOPHIO (HOPMUPOBAHUS M PA3BUTHS HAYKH

3H2H“ﬂ: 3HATh UCTOPHIO CTAHOBJICHUA U PA3BUTHA HAYKH
«MyXTapTaHy» MOXHO CYHTAaTh OCHOBOIIOJIOKHHKOM HaykH «I1yTh
Abas» - BBIIAIOLIECTOCA JTUTEPATYPHOTO IIPOU3BCACHUS POMaHA-3IIONCH
«IIyts Abasp».

Moayis Dunocopus, Counonorns u | «MyXTapoBeieHHe», 3HaYEHHE BBIIAIONIEr0Cs IPOU3BEICHHS JINTEPATYPhI - POMaH- YMeHusi: yMeTh YUTaTh H COOMpaTh HHPOPMAIHS TBOPYECKOT
COLMAJILHO- Myxraposeacuue | BIVKB | Muh 1206 15/0/15/45/7 57,5 TIOJIUTOJIOTHS anones «Ilytb AGasi», Kak coszaTens Hayku «AGaeBeneHne». J[eMOHCTPHPOBATE 3HAHHS |AesTenbHOCTH MyxTapa Ay’3oBa. ) 7.8.9
ITHHYECKOTO ero 6uorpadun B KOHTEKCTE ¢ ero TBopyecTBoM.CHopMHPOBaTh HABBIKH B HaBbIKH: 0CBacBaTh OCHOBHBIC JAThl JKU3HH U TBOPYECKOH
Pa3BUTHA MCIOJIB30BAHUH HH(POPMALIMH O HEM, CAMOCTOSITENBHO HCCIIEN0BATh €r0 IPOU3BEACHHS | nesTenbHOCTH MyxTapa Ay?30Ba; (OPMUPYET MOHATHS O 3HAYCHUH U
¢ aHaIM30M X coziepkanns. ChopMHUPOBATh HABBIKH 10 COXPAHEHHMIO JINTEPATYPHOTO | pOJIM HAYKH MYXTapTaHy B Ka3axCKO¥l JINTeparype.
Hacineaus M.Ay3305a B MHpOBOﬁ ¥ BOCTOYHOM JIUTEpAType, ¢ 4yBCTBAMH NMATPHOTU3MA Komne‘renuuu: I/ICC.FIC}JyCT TpaguLUHuH KO4YE€BOTO Hapoaa, 11000Bb U
1 m06BH K Ponune. GepexxHOE OTHOIICHHE K IIPHPOJIE CTEIH B POM3BEICHUSX ITHCATEIIS.
Prerequisites: School Purpose: Students will be able to examine the history of the formation and development |Knowledge: to know the history of the formation and development of
Program history, Kazakh of the science of "Mukhtar Studies", the significance of an outstanding work of literature - |the science of "Mukhtar Studies", the significance of an outstanding work
literature. the epic novel "The Way of Abay", as the creator of the science "Abay Studies". of literature - the epic novel "The Way of Abai", as the creator of the
Postrequisites: Contents: To be able to examine the history of the formation and development of the science "Abay Studies".
Philosophy,Social and Political |science of "Mukhtar Studies", the significance of an outstanding work of literature - the [ Abilities: to can be able to read and collect information about Mukhtar
Module of Socio- Studies epic novel "The Way of Abay", as the creator of the science "Abay Studies”. To AuezoV's creative activity,
Ethnic Muhtar study BD/EC MS 15/0/15/45/7,5/7,5 demonstrate knowledge of his biography in context with his work. To form the skills of ~ [Skills: to master the main dates of life and creative activity of Mukhtar 78,9
Development 1206 use of information about his life and work, independently research his works with an Auezov; forms the concept of the importance and role of science
analysis of the content of works of art. To form the skills of analyzing the literary heritage |mukhtartan in the Kazakh literature.
of M.Auezov in world and oriental literature, with feelings of patriotism and love for the  [Competencies: Studies traditions of nomadic people, love and respect
Motherland. for the nature of the steppe in the writer’s works.
Ipepexsusutrep: Mekren |Makcatbl: CTyIeHTTep KOFaM/IBIK CAHAHBI XKAHFBIPTY/IBIH YFEIMIAPBIH, HBICAHApEH, | BimiMi: KoraMIbIK caHAHBI KAaHFBIPTY/IBIH YFBIMIAPBIH, HEICAHIAPHIH,
Gar/lapIaMachIHAaFbl TApHX, | Oenrinepin, epekuIeTikTepiH, MaHbI3bl MEH HEri3ri OarbITTaphiH; Odcekere KabiteTTinik, —|Oenrinepi, epeKIeniKkTepiH, MaHbI3bl MEH HETi3ri GarbITTaphiH; 6acekere
Kasaxk onebueri. NparMaTi3M, YITTBIK Oipereiiik, 9BOIIOUUSIBIK JaMy, KaHa UICOIOTHsl YFbIMIAPIH KaOIUIeTTIIIK, IparMaTu3M, YITTBIK OipereiisIik, 9BOIIOLUSIIBIK JaMy,
TocTpexkBusnTTEp: 3epTTeit anaisl. JKaHa MICONIOTHS YFBIMJIAphIH Ginei.
Duiocodus, OneymerTany Masmynbl: Koram/IsIK CaHaHbl XKaHFBIPTY/IBIH YFBIMIAPBIH, HBICAHIaPbIH, Oenrinepit, HMkemainiri: KOFaMIbIK CaHaHBI JKAHFBIPTY/IBIH MAHBI3/IbI IAPTHI
JKOHE casicaTTaHy epeKuIesiKTepiH, MaHbI3bl MEH HETi3ri GarbITTaphi; OoceKere KaOLIeTTiK, IparMaTh3M, |perinie GUTiMHIH KyJIbThIHBIH, Ka3akcTaHHbIH 9BOIOLUIBIK JaMYbIHBIH
OneymeTTik- Koramerk cana YATTBIK Gipereittik, SBOMIOMMSIBIK JaMy, KaHa WICOJIOTHS YFBIMIAPhIH 3ePTTEH amajbl. |y3/ik dIeMIK XKeTiCTIKTepiHe alIbIKTHIK ITeH Ce3iMTaIIBIKThI
ITHUKAJIBIK 1AMy KAHFBIPYEL )Ko,"e BII/TK KSZhom/ 15/0/15/45/7,5/7,5 YarreIk Gipereiinikti cakray, OTanFa pHsACHI3 KbI3MET eTy; CAHAHBIH AllbIKTBIFbI, KAJIBIITACYbIH HIepei. 78,9
Moy OHBIR O3€KTI 1206 e3repictepre aaitbii 6011y, KazakcTaHHBIH BOITIONHSIIBIK AaMYBIHBIH Y3/IiK IeMIiK Jlarapicbl: YITTHIK GipereitnikTi cakray, Otanra asu0aii KbI3MeT ety
Macesesept JKeTiCTIKTepiHe ALIBIKTHIK [eH KaObUIIAFbIIITBIK JaF/AbUIAPbIH, KOFAM/IBIK CAaHAHBI JIaF/IbITAPBIH KaIBINTAcThIpa Oitei;
JKAHFBIPTY KETICTIriHIH MaHBI3/Ibl IIAPTHI PETIHC Y3/iK ToCTYpJIep MeH anFbnuaptrapas | Kysiperriairi: ¥arsik Gipereitikri cakray, Otanra asH6ail KpisMeT
KaJbITacThipabl. €Ty, CaHaHbIH AlBIKTBIFbI JIaF/IbLIapbIH KAJIBINITACThIPA ajla/ibl.
l'lpepem;mmTu: UIKOJIbHas ueJ'IlzZ CTy}JCHTH CMOTYT OXapakTepHU30BaTh NMOHATHA, q)()prl, TIpU3HAKH, OCOGCHHOCTH, 3"2"“5!: 3HaTL OCHOBBI TIOHATHSA, Cl)OpMH, TIpU3HAKH, OcoﬁcHHOCTH,
IporpaMma uCTopuH, 3HA4YCHHUE U OCHOBHBIC HAIPABJICHUS MOJICPHU3ALIMN OGLI.leCTBellllOl'O CO3HaAHUA; 3HA4YCHHUE U OCHOBHBIC HAIPABJICHUS MOJICPHHU3ALMN OGLLLCCTBCUUOI'O
KMEXCKaﬂ JiTeparypa. TOHATUA KOHKprHTD-C"DCD6HDCTH, TiparmMaTusma, HaHHOHaﬂbHOﬁ HUJICHTUYHOCTH, CO3HAHMSA, MOHATUSA KOHKprHTD-CTIDCD6HOCTH, TiparmMaTusma,
nOcheKBHB"Tl)I: OBOJTIOLUMOHHOI'O pa3sBUTHS, HOBO HJIC0JIOTUH. HaLll/l()HaJ'll:HOﬁ MJICHTUYHOCTH, IBOJIIOIIMOHHOTO Pa3BUTH, HOBOI
Dunocopus, Conmonorns n | Conepakanne: OxapakTepH3oBarh HOHATHsI, OPMBI, IPU3HAKH, OCOOCHHOCTH, 3HAYCHHUE | IJICOJIOTHH.
AKTyaJ'[LHLIe TIOJIMTOJIOT U W OCHOBHBIC HAMpPaBJICHUSA MOJICPHU3ALIMH 06]][ECTBEHHOFO CO3HaHMA, MOHATHSA YmeHus: JIEMOHCTPHPOBATH OTKPBITOCTH U BOCIPHUMYHUBOCTH K
MO,!lyJ'lh ﬂpOGﬂeMM " KOHKypeHTO%IﬂOCOGHOCTH, nparMuaTuzma, HaLlMOHaJIl:HOﬁ HUJICHTUYHOCTH, JIYYLIIMM MHUPOBBIM JIOCTUKEHHUAM KYJIbTa 3HAHUS, BOJIIOLIMOHHOTO
COIMaJIbHO- MOZIepHI3AIIS BH/KB APMOS/ 15/0/15/45/7'5/715 3BOHFO]II/IOHHO:‘O Pa3sBUTHA, HOBOW HJICOTIOTHH. Cq)OpM"pOBaTB HaBbIKM COXpaHCHUSA pasBuUTHA Ka3aXCTaHa, KaK BaXHOC YCJIOBHE yCIieXa MOJICPHHU3AHH 7,8,9
ATHUYECKOTO oBILeCTBEHHOrO 1206 HALUOHAILHON HICHTHYHOCTH, OECKOPBICTHOTO CIIyXKEHHSI OTE€YECTBY; OTKPBITOCTH OOLLECTBEHHOTO CO3HAHHSI. )
Pa3BUTHA cosmanus CO3HaHMs, TOTOBHOCTH K TIEPEMEHAM, OTKPBITOCTH U BOCIIPUMMYHBOCTH K JIy4IIAM Haspiku: MoxeT GOpMUPOBATH HABBIKM COXPAHEHHS HALIMOHAIIBHO

MHPOBBIM JIOCTIXKEHUSIM KyJIbTa 3HAHHs, IBOJIIOLHOHHOTr0 pa3BuTus Kazaxcrana, kak
Ba¥XHOC YCIIOBHE yCIi€Xa MOJICPHHU3ALMH 00IIIECTBEHHOTO CO3HAHMSL.

HUICHTUYHOCTH, 6ECKOPHCTHOFO CITY’KE€HHUs OTCYECTBY;
Kommnerenuuu: ®opMupoBaHie HaBbIKH COXPaHEHHS HAIMOHAILHOM
HUICHTUYHOCTH, GSCKOPHCTHOFO CIIy’KE€HUsl OTEYECTBY; OTKPLITOCTH
CO3HAHMS.




Actual Problems

Prerequisites: School
Program history, Kazakh
literature.

Postrequisites:
Philosophy,Social and Political
Studies

Purpose: Students will be able to study concepts, forms, signs, features, meaning and
main directions of modernization of public consciousness; concepts of competitiveness,
pragmatism, national identity, evolutionary development, new ideology.

Contents: To be able to study concepts, forms, signs, features, meaning and main
directions of modernization of public consciousness; concepts of competitiveness,
pragmatism, national identity, evolutionary development, new ideology. Form the skills of

Knowledge: be able to study concepts, forms, signs, features, meaning
and main directions of modernization of public consciousness; concepts of
competitiveness, pragmatism, national identity, evolutionary development,
new ideology.

Abilities: can demonstrate openness and sensitivity to the best world
achievements of the cult of knowledge, the evolutionary development of

Module of Socio- | - 1 emization APMNA preserving national identity, selfless service to the fatherland; openness of consciousness, |Kazakhstan, as an important condition for the success of the
Ethnic of National | PP/EC / 15/0/15/45/7,5/7,5 readiness for change, openness and sensitivity to the best world achievements of the cult | modernization of public consciousness. 789
Development Awareness 1206 of knowledge, evolutionary development of Kazakhstan, the best traditions and Skills: can form the skills of preserving national identity, selfless service
preconditions as an important condition for the success of modernization of public to the fatherland.
consciousness. Competencies: To can shaping the skills of preserving national identity,
selfless service to the fatherland; openness of consciousness.
BLIMIKTLIIK INEHBEPIHEH IIBIFATBIH KOCBIMIIA MOAYJIbAEP/ JOITOJHUTEJIBHBIE MOAYJIH, BBIXOJAIIMUE 3A PAMKH KBJJAH®UKAIIMH/ADDITIONAL MODULES BEYOND THE QUALIFICATION FRAMEWORK
TIpepexBu3nTTEP: Makcarbl: CTyIeHTTep MaMaH/IbIK OOBIHINA FHUIBIMU CTHJIb MOTIHIEPiHIH JIGKCHKANBIK, | BiiMi: FoutbiMu skoHe kociOn Garnap MOTIHIH Kypy YIIiH
MCKTCHTeri Kazak Ti}'[i, CO3KacaM/IbIK, N[OpCl)OJTO]‘HﬂHLIK JKOHC CI/IHTaKCI/ICTiK CpeKLUCJTiKTCpiH cHmarTait ananbl. JIMHTBUCTHUKAJIBIK KOHC Ceﬁﬂey KypanaapbelH IypbIC TaHAay MECH
AFBLTIIBIH TiMli KypCh Kacibu mMoTinaepai Tannay oHe TYCIHAIpY JaFIbLTapbIH KOPCETY. KOJIZIAHYJIBI KY3ere achIpy GoibIHIIa GUTiMIEPiH KopceTy;
IMoctpexsusurrep:dusnkans [ Masmynsi: KociGu MoTiHAepai Tanaay xoHe TYCIHAIPY AaFAbLIAPbIH KOPCeTy. FhUIBIMU | FRUTBIMU CTHIIB/IIH JIEKCHKAIBIK, TYBIH/IBI, MOP(HOJTOTHAIBIK KIHE
K Xxumus. JIUIIoMasiK JKOHE KACiOH casla/iarbl KaphIM-KATHIHACTBIH CTHIIB/IIK JKOHE XKAHPIIBIK epeKIIeTiKTepin CHHTAKCHCTIK epeKIIeiKTepiH Gineni xoHe TyciHeai.
JKYMBICTBI (3K00aHBI) XKazy. TyCiHAipiHi3. Kocibn KeI3MeTTe XHMUS CanachlHAaFbl TEPMHHOIOTHSIIBIK JTIEKCHKAHBIH HMkempainiri: Motinaepain daxrinik Ma3MyHbIH OepyIiH oicTepi MeH
KaTeropHsulapbl MEH YFbIMAAPhIH KOJIIAHA OTBIPBII, MAMAH/IBIK GObIHIIA eKiHIIi KYpalapbiH KOJIIaHbIHbI3, OJIAP/IbIH TYKBIPBIMIAMAIIBIK aKHapaTTapbliH
KoMMyHAKaLms ) FBUTBIMH MOTIH/ICP/i IIBIFApY JAFIBLTAPBIH KaJBINTACTBIPA/IBI. TYKBIPBIMAY/IbI .Hrepeﬂt o
KoHC ACHE Kacion Kasak BII/ | KK(O)T/ 3 | 0/0/30/45/7,5/7,5 Jarabicbr: Motin AKIAPATEIH TAJAY XKIHE TYCiHAipes, cepruduKaray |1
MozeHHeTi Moy (opic) Timi JKOOK 2201 TaJanTaphbl meHGePlnne }jbIJTLIMP‘I JKOHE KaciOn KOMMyHMKfll?lHﬂ o
caJlaCbIHAarbl MOTIHAEPAIH CTHUJI1 MEH KAaHPJIBIK EPEKIICIITH TYCIHIpe
anajpl.
Kysiperriniri: Kocibn KpI3MeTTe XHMHS CaTaChIHIAFbI
TEPMUHOJIOTUSJIBIK JIEKCHKAHBIH KaTEropusyiapbl MEH YFbIM/IapbIH
KOJIIaHa OTHIPBIT, MAMaH/IBIK GOMBIHINA KIHIITI FBUTBIMH MATIHACP
LIBIFapy Jlar/ibUIapblH KaJbIIITACThIPa/Ibl ajla/ibl.
MpepexBusntbr: [konbubiii |lean: CTyAeHTH CMOTYT 0XapaKTepU30BaTh JIEKCHYECKUE, CIOBOOOPA30BATEIbHBIE, 3nanue: J[eMOHCTPUPOBATH 3HAHUS 110 OCYILECTBIICHHIO PABHIILHOTO
Kypc Ka3axCKui A3BIK, MOpq)OHOFM'“ICCKMC M CHHTAKCUYCCKHEC OCOGCHHOCTH TEKCTOB HAYYHOT'O CTHJIA 110 Bb]ﬁ()pa ¥ HUCIIOJIb30BAHUSA A3BIKOBBIX H PEYCBBIX CPEJICTB JUIA CO3AaHUA
AHTJINICKHIN S3BIK CIeUMaNbHOCTH. HeMOllC’l‘pl/lpOBaTb HaBbIKM aHaIM3a U UHTEPIIpETAllMH TEKCTa Hay4HO- llpO(beCCHOllﬂJlbllOl‘;l HaIpaBJICHHOCTH; 3HAHUE U
HOCTPBKBHBHTBI: "pOCbCCC“()HaJTLHLIX TCKCTOB. TMMOHUMAHHUEC JICKCHYCCKHX, CHOBDO6pa3DBaTCﬂbHBIX, MOpq)OJTOFH'“ICCKMX
dusnyeckass XUMHS. Couepmalme: ﬂcMOHCTpHpOBaTB HaBBIKH aHAJIM3a U HHTECPIIPETAlHH M CHHTAKCHYECKUX 0COOSHHOCTEH Hay4HOI'O CTHJIA.
Hanucanne qumioMHoi npodecCHOHATBHBIX TEKCTOB. OOBICHSATH CTHIEBYIO H KaHPOBYIO crietnduky obmenns | Ymenue: [[pUMEHsTH METO/BI M HHCTPYMEHTBI IIepeiaun
paboTsI (poekTa) B Hay4HO-TIpo(heccHoHanbHOM chepe. CHopMHUpoBaTh HABBIKH MPOIYIIHPOBAHUS (haKTONOTHUECKOTO COlepKaHMs TEKCTOB, GOPMYIHPOBATE NX
MOLlleb BTOPUYHBIX HAYYHBIX TEKCTOB 110 CIIEIHAIILHOCTH C UCITOJIB30BAHUEM Ka’leropui& H KOHLENTYaJIbHYIO nu(bopmaumo.
KOMMyHUKaIL 1t l'lpoucbcccnonanvw PK(R)Ya/ TOHATHIT TEPMHUHOJIOTHYECKO# JIGKCHKH B 00JIaCTH XHMHH B MPO(ecCHOHATBHOM HaBbiku: AHaIU3UPOBATb U MHTEPIPETUPOBATH HHPOPMALIMIO TEKCTA,
usieckoit bIH K33"1XCK14" BJUBK 2201 3| 0/0/30/45/7,5/7,5 JIEATEIILHOCTH. OOBSCHATB B 00beMe CepTH(OHKAIMOHHEIX TPeGOBaHMIT CTHIIEBYIO H 10
KyIBTYpBI (pyccknif) s3pIK JKaHPOBYIO CHIEU(UKY TEKCTOB B HAy4HO-IPO(ecCHOHANbHOM chepe

o0meHns.

KOMI’ICTCHIIH": (DOpM"poBaTb HaBBIKH TIPOYIIMPOBAHUSA BTOPHYHBIX
Hay4HBIX TEKCTOB 110 CIICIHAIIBHOCTHU C UCIIOJIB30BAHUEM Kareropuﬁ u
TIOHATHI TepMVlHOJ’lOF"lIeCKOﬁ JICKCUKH B 06J'laCTl/I XUMHH B
npoheCCHOHATBLHON JEsITeNbHOCTH.




Prerequisites: School
Program Kazakh language,
English language
Post-requisites: Physical
chemistry. Writing of Degree
Work (Project)

Purpose:Students will be able to characterize the lexical, derivational, morphological and
syntactic features of scientific-style texts in their specialty. Demonstrate the skills of
analyzing and interpreting professional texts.

Content: Demonstrate the skills of analyzing and interpreting professional texts. Explain
the style and genre specifics of communication in the scientific and professional field. To
form the skills of producing secondary scientific texts in the specialty using categories and

Knowledge: Demonstrate knowledge on the implementation of the
correct choice and use of linguistic and speech means to create a text of a
scientific and professional orientation; knowledge and understanding of
the lexical, derivational, morphological and syntactic features of the
scientific style.

Ability: to apply the methods and tools for conveying the factual content

Module of . concepts of terminological vocabulary in the field of chemistry in professional activity. of texts, formulate their conceptual information.
Communication Professmna_l PK(R)L Skills:Analyze and interpret the information of the text, explain the style
and Physical Kazakh (Russian) | BD/HSC] 2201 3 | 0/0/30/45/7,5/7,5 and genre specificity of texts in the scientific and professional field of 10
Education Language communication in the scope of certification requirements.
Competencies: To form the skills of producing secondary scientific texts
in the specialty using categories and concepts of terminological
vocabulary in the field of chemistry in professional activity.
IpepexBusuTTep: Maxcatpi: CTYIEHTTEep CO3IIKTi KOTAaHa OTBIPBII, JKAIbI FHUTBIMH JKOHE apHAib! Binimi: YKanmel FRUTBIMH jKoHE apHaiibl Macenenep OOMBIHIIA FhITBIMU
MekTenTeri XuMus, aFbUIIIBIH [ Maceenep GOMbIHINA FRLTBIMH deOHeTTep i OKBIII, 63 OeTiHIIe ayapa aajbl; onebuerrepi 6iteni. MamMaHIbIK OOMBIHINA FHUTBIMH JEKCHKAHbI KOHE
T KYypChbI MaMaH/IbIK GOMbIHINA FHUIBIMH JISKCHKA MEH Herisri TEPMHHOJIOTHUSIHBI KOJIIaHa ajla/ibl. Herisri TEPMHUHOJIOTUSIHBI KOJIJAHA/bI.
TocTpexpusutrep:Pusnkans| Masmynbl: MaMaH/IbIK OOHBIHIIA FHUIBIMU JIGKCHKA MEH HETi3ri TEPMUHOJIOTHSAHBI HMxemainiri: kociOM TaKbIpbIIITap/a epKiH AHAJIOT KYPri3y JaFbLIapbIH
KoMMyHHKaIst Kociou - KBSHT/ K XAMus. J{UmmoMasiK KoJiZaHa anajsl. T’ mnmmn‘ane6neﬂepni pedeparray |v.reH aynapy/blH Heri3ri Tociiiepin  |kepcere Gineni.
JKOHE JICHE GarbITTaIFaH 3 | 0/0/30/45/7,5/7,5 JKYMBICTBI (3K00aHBbI) XKa3y. NpPaKTHKaJa KOJIaHy; KOCIOH TaKbIPhIN OOMBIHIIA €PKiH AUAJIOT JaFIblIapbIH KOPCETY Jlarapichbl: FHUIBIMH oeOHeTTep JKHHAKTAY MEH ayJapyblH Herisri |11
MOJIeHHETI MOy meren Tt HKOOK 2202 CTYJICHTTEp aybl3eKi coiiney naFabUIaphbiH, FRUIBIME OasHaamanap, pedeparrap, JKOJIAApBIH TOXKIpHOene kopcere Gineni.
npe3eHTalHsUIap jKacay KabileTTepin urepesi. Kysiperriniri: Coiiney narapiiapbis, FeITBIME OasiHIaManap,
pedeparrap, npe3eHTalUsIAp Kacail OUTy JarablIapbiH
KaJbpINTaCTeIPabI.
Tpepexsusutbl: llkonbupiii |Ileab: CTyAeHTBI CMOIYT YMTATh U CAMOCTOATENLHO MEPEBOIUTH C HCHIOJIB30! 3 3HaTh HAayYHYIO JIUTEPATYPY 110 OOLIEHAYYHBIM 1
KypC XUMHs, AHTJIMACKUI CJIOBAps HAYYHYIO JINTEPATypy MO D6LL(CHay1{HBIM W CIICIIHAJIBHBIM BOTIPOCAaM; CIEUHaIbHBIM BOIIPOCAM. HWcnomnp3oBath HaY4YHYIO JICKCHUKY U OCHOBHYIO
A3BIK HMCII0JIb30BaTh HAYYHYIO JIEKCUKY U OCHOBHYIO TEPMHUHOJIOTHIO 110 CIIEIHAIILHOCTH. TEPMUHOJIOTHIO I10 CIIEUHATIBHOCTH.
Mozys TpodeccronamsHo] IocTpexkBH3HTBI: Conep:xanue: Vcronp30Barh HayqHYIO JIEKCHKY U OCHOBHYIO TEPMHHOJIOIHIO MO Ymenue: ymersb J_leivnoncrpupmaa'rb HaBBIKM CBOOOIHOTIO JHajora 1o
KOMMYHHKauHﬁ " OPWCHTWPOBaHHHﬁ P'OlYal dusnyeckass XUMHS. . CIICUHAIBHOCTH. )IVCMOHCTpPlpOBaTb Ha MPAaKTHKE OCHOBHBIC C]'IDCD6H qu)CpHpDBaHI/Iﬂ n ITpOCbCCCI/IOHaI[LHOVI TEMATHKEC.
smaeckoit - BJI/BK 2202 3| 0/0/30/45/7,5/7,5 Hanucauue JUIIIOMHOlM nepesoa llay‘illOMle’l‘epaTy‘pbl; JIEMOHCTPHPOBATH HABBIKU cuoﬁou,uvom Jjanora rno HaBbIKkn: ymMeTh IGMOHCTPHPOBATH r;la MPAKTHKE OCHOBHbIE CIIOCOOB 11
—— 351K paboTsI (poekTa) npodeccnonanbHoil Temarrke. CHOPMHUPOBATE HABBIKH PA3rOBOPHOM pedH, ped)eprpoBaHus U [EpeBOJA HAYYHOI JIMTEPATYpPBI;
CIOCOGHOCTH JIeNIaTh HAYYHbIE JOKIIAbI, pedeparhl, MPE3eHTALHH. Kommnerenuun: ®opMupoBaTh HABBIKM Pa3rOBOPHOIL peun,
CMOCOGHOCTE /IeNaTh HAYYHBIE JIOKIIAJIBI, pe)epaThl, PE3CHTAIHH.
Prerequisites: School Purpose:Students will be able to read and independently translate scientific literature on | Knowledge: To know the scientific literature on general scientific and
Program chemistry, English  |general scientific and special issues using the dictionary; to use scientific vocabulary and  [special issues. Use scientific vocabulary and basic terminology in the
language basic terminology in the specialty. specialty.
Modulg Of_ Professionally Post-requisites: Physical Content: To use scientific vocabulary and basic terminology in the specialty. To apply in [Ability: To be able to demonstrate the skills of free dialogue on
Commumcgtlon Oriented Foreign |BD/HSC P-oFL 3 | oor3014517,517,5 chemistry. _ertmg of Degree practlge the basic _methods of abstra(_:tlng and_translatlng suent!flc Ilt'erat'ure; demonstrate pro_fesswnal topics. ) ) ) 1
and Physical Language 2202 Work (Project) the skills of free dialogue on professional topics Students acquire skills in speaking, the  [Skills: To be able to demonstrate in practice the main ways of
Education ability to make scientific reports, essays, presentations. summarizing and translating scientific literature.

Competencies: To form speaking skills, the ability to make scientific
reports, abstracts, presentations.




TMOHAPAJIBIK MOAYJbJAEP/ MEXKJIUCHUIIIMHAPHBIE MOAYJIA/ INTERDISCIPLINE MODULES

TIpepexBu3utTep: Mekren
OarapIaMachlHAAFbl
MateMaTHKa, PusnKa
THocTpexkBusurrep:
DU3NKATBIK XUMUS, 3aMaHyH

MakcaThl: Herisri YFeIMIapibl, (popMyITaapibl sK9He OJIapJIbIH SPTYPIIi callaapiarsl
KOJIAAHBLIYBIH OKY; HAKTBI €CENTEep/Ii MENTyIiH TOCinaepi MeH oicTepin MeHrepy.
Masmyusbi: Matpuuanap, anbikraysimrap. ChI3BIKTBIK anreOpanblk TEHAYIEp KyiHeci.
Bexkropiap, BeKTOpiIapFa ChISBIKTBIK aManiap. AHAIMTHKAIBIK FEOMETPHA.
JKa3bIKTBIKTAFBI TY3YAIH opTypii Teraeynepi. KeHicTikTeri )a3bIKThIK MEeH TY3yAiH

Binimi: ChI3bIKTHIK anredpa, BEKTOPIBIK anredpa, aHaIHTHKAIBIK
TEOMETPHSI, ECENTey HIEMEHTTEpIH Olte/i xkoHe TyciHe Oitesi.
HMxempiairi: MatemaTukanblk MOJEIb KYPY/bl KOPCETY, ecenTepai
LIENTYJIH KOJIailibl MaTeMaTHKANbIK diCTepi MEH alrOpPHTMICPiH
TaHJay/bl MEHrepesi.

Maremarnka (DU3MKa-XUMHSIIBIK TaJIay oprypui Teraeyepi. Exinni perTi KuchIkTap MeH GeTTep. MaTeMaTHKamibIK TannayabiH [ Jaasicbl: MaTeMaTHKAIBIK OHIIayIbIH HEMECE aHAIUTHKAIIBIK
JKOHE HKorapst BIV/ 30/0/30/55/12,5/2 smictep Gacraymapsl. Qynkiust, GyHkuus meri. @yHKIHs TybIHABICHL. JKoFapbl pferri TYBIHABLIAP Oi/'Iﬂé.lyZ[LIl-f H.alflyblﬂ Tayail anamsl. ) 12,
JKapaThUIBICTAHY MaTeMATHA KOOK ZhM 1203| 5 25 MeH auddepennmraniap. AHBIKTaIMaFaH XoHE aHBIKTaJIFaH HHTerpa. Bipueme Kysiperriziri: Maremarnkaibik ofisiay MEH JIOTHKAHbI TAHIAY, KB |1 4
FBUIBIMAPBI altHpIMasTbIIapaeH yHkiusnapsl. JXKeke Tysae Kypangap. FNP skctpeman s, TEOPHSANBIK )KOHE apHABI TEXHUKAIIBIK TIOHICP/I TAOBICTI OKY YIIH
Heriszepi Moy Bipueure unterpannap. JKomnnap. Konseprenuus 6enrinepi. PyHKIMOHAIIBIK KHE iprexi FRUTBIMHBIH KETiCTIKTepiH naiinanana 6ity. MaTeMaTHKAJIBIK
KyaTThl KaTapriap. Taay HOTIKECiHe anFaH Ginim, Oilik 1arabLIapeiHa He Gomapl.
TIpepexBusuthl: mkoubHas  |Ileab: H3ydeHHe OCHOBHBIX MOHATHH, GOPMYI H HX IPHIOKECHUH B PA3ITHIHBIX 3nanus: 3HaTh U OHUMATh JIEMEHTHI IMHEHHOU anreGpbl, BEKTOPHOM
TiporpaMMa MaTeMaTHKH, 06nac‘r5{x; arlreﬁpm, AHAIUTHYECKOI TEOMETPHH, MATEMATHYCCKOTO aHAIU3a.
dusnku OBJIAJICHHE IIPHEMaMHU ¥ METOJIaMH PeLIeHHs KOHKPETHBIX 3a/1ad. Vmenusi: JIeMOHCTPHPOBATH CO3JaHNE MATEMATHYECKOH MOZEH,
TocTpeKBH3HTDI: Conep:xanune: Marpuubl, onpezenutend. CHCTEMbI IMHEHHBIX aIreOpanyecKux BBIOOP IOIXOAIINX MATEMATHYECKUX METOJIOB M AITOPHTMOB PEIICHHS
dusnveckas XUMHA, ypaBHCHHﬁ. BCKTOpBI, JTMHEHHBIC Orepanuy Hal BEKTOpaMH. AHamuTHYeCKas 3aaa4.

Moy OCHOBEI CoBpeMeHHbIE (H3HKO- reoMerpus. PasindHble ypaBHEHHS IPAMOM Ha IIOCKOCTH. Pa3uyHble ypaBHEHUs Hapbikn: AHaIM3HPOBATh Pa3BUTHE MATEMATHYECKOTO MBILIICHHS HIIH
MaTeMaTHKa 1 Korapsr 1310 VM 5 30/0/30/55/12,5/2 1 XHMHYECKHE METO/IbI aHATH3a |TIOCKOCTH M TPSIMOH B PoCTpaHCTBE. KpHBbIe i MOBEPXHOCTH BTOPOTO MOPSIKA. AHAJIMUTHYECKOTO MBIIUICHHS, aHAIU3. 12,
€CTECTBEHHBIX MareMaTHKa BK 1203 2,5 Hauana matematnyeckoro anaumsa. ®@yHkuus, npezen GyHkuun. [Ipousoanas Komnerenuuu: BoiG0op MaTeMaTH4eCKOrO MBILIICHUS U JIOTUKH, 13

HayK dynxumn. Iponssoarsie u anddepeHimans: BRICUINX MOpsakoB. HeompeneneHHsril n YMEHHE HCTIOJIB30BaTh JOCTHKEHNS (yHIaMEHTAIBHON HAYKH JUTs

onpeseneH bl uHTerpan. OYHKIHH HECKONBKUX MePeMeHHbIX. YacTHbIC IIPOU3BOHBIC. |YCIELIHOTO H3y4eH s OOIIETEOPETHYECKIX U CTIELHATbHBIX
3KCTpCMyM ®HII. KpaTHLIC HHTErpabl. PSI}Z[LI. l'lpmHaKu CXOJIMMOCTH. TCXHUYCCKUX JTUCUHUIIINH. OéOﬁlL[aTB TIOJIY4CHHBIC 3HAHUSA U HABBIKH B
CDyuKuuouaJu,ume M CTENEHHBIE Ps/IbI. pe3ysibTaTe MaTEMaTUYECKOI0 aHaJin3a.

Prerequisites: School Purpose: To study of basic concepts, formulas and their applications in various fields; Knowledge: to know and understand elements of linear algebra, vector

Program  mathematics, mastering techniques and methods for solving specific problems. algebra, analytic geometry, calculus.

physics. Contents: The Matrices, determinants. Systems of linear algebraic equations. Vectors, Ability: to demonstrate the creation of a mathematical model, the choice

Post-requisites: Physical linear operations on vectors. Analytic geometry. Various equations of a straight line ina  |of appropriate mathematical methods and algorithms for solving

Module of chemistry,_ Methogs of solving |plane. Various equ_atit_)ns of a plane anq a straight_ line in space. Cur_ves gnc_i surface_s of the pro_blems. ) o )

Fundamentals of Higher BD/ HM 30/0/30/55/12,5/2 problems in chemistry. secpnd_order. Eegl_nnmgs of _matherr_latlcal a_naly3|s. Function, f_ur_1c1|on Imt». Fur_muon Sl?l"s-: to Analy_ze the development of mathematical thinking or analytical

Mathematica and Mathematics HSC 1203 5 25 1 derivative. Derivatives and differentials of higher orders. Indefinite and definite integral.  |thinking, analysis. 13

Natural Sciences Functions of several variables. Private derivatives. FNP extreme. Multiple integrals. Rows. | Competencies: The choice of mathematical thinking and logic, the ability

Signs of convergence. Functional and power series.ms in solving typical mathematical and |to use the achievements of fundamental science for the successful study of
professional problems. general theoretical and special technical disciplines. Summarize the
acquired knowledge and skills as a result of mathematical analysis.
TMpepexBu3nuTTep: PHusnka MakcaThbl: CTYICHTTEp/IiH GU3HKAIBIK 3aH1ap Typaibl GiiMiH kKoHe oTap/abl XUMUSIIBIK | Bimimi: Heri3ri pM3HKasbIK YFBIMIAP/Ibl aTaii/ibl, @XKBIPATAIbI KOHE
(MeKTer Kypchl), MATEMAaTUKA | OHIIPICTIH TEXHUKAChl MEH TEXHOJIOTUSChIHA KOJIiaHa OUTy HaFbLIapbiH AHBIKTAM/IbI, KIACCUKAIIBIK KOHE Ka3ipri GpH3MKaHbIH KYObUIbICTAPbIH
(MeKTen Kypchbl) KaJIbINTACTHIPY, KACiOM ic-0peKeTTiH Heri3i peTinze GU3NKANbIK 3epTTey MaFablIaphiH TyciHmipesi.
TocrpexkBusutTep: JIaMBITY. HMxemaisiri: Herisri pu3nuKasbIK KyObUIBICTap MEH 3aHJap Typaisl Oimimi
Dusnkanblk xumust, 3amanyn | MasmyHbl: MeXaHHKANBIK KO3FAIIBIC, LIreplieMelti KO3FalbICThIH KHHEMATHKAChl MEH MEH TYCIHIrH apHaiibl IOHAEP/ OKy/a KOJIIaHabI, KO IaHOabL
(bHSHKa-XMMHﬂ]THK Tanapay JIMHAMHKACHI, KaTThl JICHE MEXaHHUKAChl KapaCThIPbIIa/Ibl. MeXaHVlKaﬂa}‘H caxKrany eCel’lTepl’[el‘i q)VBI/IKaﬂb"( Ma3sMyH/IbI KepCeTeHi.
Maremaruka onicrep 3aHapbl, Y34IKCi3 opTanap (U3MKackl, MEXaHHKAIBIK TepOericTep MeH TOJIKbIHIAp Jlarapicei: U3HKAIBIK XKaFIaii bl Oaranaiiisl, 0Ty Kacaibl,
KoHe BIT/ Fiz 3eprTenesi. MoneKynspibIK-KHHETHKAIIBIK TEOPUsi MEH TePMOAHHAMHKAHBIH, 3epTXAHAJBIK 3ePTTEYJIep JKYPri3e/i, HOTHKeIIePiH YChIHAMIBI KOHE
kapatbliblcTaly Dusnka JKOOK | 1207 4 | 15/30/0/50/10/15 | 2 IIEKTPOCTATHKAHDIH, TYPAKTBI MIEKTP TOTBIHBIH MOHI ALUBULBL. DIEKTPMArHETH3M KOpFail 1. 15
FRUIEIMAAPE! TEOPHSCHIHBIH, HETi3Ti epeskenepi, FeoMETPHSIIBIK JKOHe TOJKBIH/BIK ONTHKA 3aHapbl, | Ky3ipeTTiiri: TeXHOIOrHsAITBIK ecenTepi ety yurin ¢pusukagan

Herizuepi Moayii

KBAHTTHIK (PU3HKA, ATOM JKOHE aTOM SAPOCH PU3HKACHI OepiireH.

OutiMaepai KOJIIaHYIbIH THIMI XKOJIIAPbIH TATIAHIB! XKOHE TAHAAMIBI,
3epTXaHAJBIK 3ePTTEY HOTHKEIEPiHiH CeHIMALTIK opeskecin Oaramaiiipl,
OIILIEMIIK TEOPHsi MEH MAaTEMATHKAIBIK CTATUCTHKA OMICTEPIH KOJIIaHa
OTBIPBIT, 3ePTXaHAIBIK SKCIIEPUMEHTT] YHBIMIACTBIPA/IbI JKIHE OHBIH
HOTIKEIICPIH OHICHI.




Moyib OCHOBBI

TIpepexBu3uThI: Pusnka
(LIKOJIBHBIIT KypC),
MaTeMaTHKa (IIKOJIbHBII Kypc)
TocTpekBU3HTBI:
DusuyecKas XUMHUS,
CoBpeMeHHbIE (H3MKO-
XHMHYECKHE METOIbl aHAIH3a

Lean: GpopMupoBaHHUE y CTYACHTOB 3HaHMIH (PU3NUECKHX 3aKOHOB U YMEHHI HX
NPUMEHEHHs B TEXHUKE H TEXHOJOTHH XMMHYECKOTO NPOU3BOJICTBA, BHIPAOOTKA
HABBIKOB (DM3HYECKOT0 HCCIEA0BAHUS KAK OCHOBBI IIPO(ECCHOHANBHOI ACSTEIbHOCTH.
Conep:xanne: PaccMaTpuBaioTCsi MEXaHHYECKOE JIBIDKEHHE, KHHEMATHKA M IMHAMHUKA
MOCTYNATETBHOTO IBMKEHHUS, MEXaHHKa TBEPAOTO Tea. M3ydaloTcs 3aKoHbI COXpaHEHHS
B MEXaHHKe, (PM3MKA CILIOIIHBIX CPEl, MEXaHHYECKHE KOJICOAHMUs 1 BOJIHBI.
PackpbIBaeTCs CyIIHOCTh MOJICKY/IAPHO-KHHETHYECKOI TEOPHH H TEPMOIHHAMUKH,
9JIEKTPOCTATHKH, OCTOSHHOTO AIEKTPHYECKOro ToKa. [IpecTaBieHbl OCHOBHBIC

3H2H“ﬂ: Ha3bIBaCT, pa3jiMvacT v ONPEACIACT OCHOBHBIC CIJVI'SH‘ICCKHE
TIOHATHS, OOBACHACT ABJICHHS KIACCHIECKOH H COBPEMEHHOI DU3MKH
YMeHusi: NPUMEHSET 3HAHHE ¥ TOHNMAHHE OCHOBHBIX (PH3HYECKUX
SIBJICHUN U 3aKOHOB TIpH U3Y4YCHHUH CIICHHAIBHBIX JUCIHIUINH, BBIACIACT
(usnyeckoe conepKaHHe B IPHKIATHBIX 3aa9ax.

HaBbIKH: OlleHHBaeT (U3MYECKYIO CHTYAIIHIO, JieIaeT 0030, MPOBOIUT
na60paTopHue HCCIEA0BAaHMS, IPEACTABIACT U 3ALUIIACT UX
Pe3yJIbTaThI.

MaTeMaThKa 1 Dusnka 110 Fiz 4 | 15/30/0550/10/15 | 2 TONIOKEHHS TEOPUH STIEKTPOMATHETH3MA, 3aKOHBI FT€OMETPHYECKOH 1 BOJHOBOH onTuKH, [ KoMmeTeHIMN: aHATH3UPYeT U oTOupaeT Hanbosee a3 eKTHBHbIE 15,
€CTECTBEHHBIX KB 1207 KBAaHTOBOH (M3MKH, PHU3MKA aTOMA ¥ ATOMHOTO SIIpa. CIoCcOOB! MPHUMEHEHHUSI 3HAHHUH 110 (PH3HKE I peIleHHs 16
Hayk TEXHOJIOIMYECKUX 3a/1a4, OLICHUBAET CTENEHb JIOCTOBEPHOCTH
Ppe3ynpTaTOB naﬁopaTopme HCCHCHOBHHMﬁ, OprasHmsyer na60paTopHLn71
OKCIIEPUMEHT U 06p3.63TI>IBaeT €ro pe3ynabTaThl C UCIIOJIb30BaHUEM
MCTOJI0B TCOPHH PA3MEPHOCTH H MaTeMaTH4YeCKOH CTATHCTHUKH.
Prerequisites: physics (school |Purpose: the formation of students' knowledge of physical laws and the ability to apply Knowledge: names, distinguishes and defines basic physical concepts,
course), mathematics (school |them in the technique and technology of chemical production, the development of physical |explains the phenomena of classical and modern physics.
course) research skills as the basis of professional activity. Abilities: applies knowledge and understanding of basic physical
Post-requisites: Physical Content: Mechanical motion, kinematics and dynamics of translational motion, solid phenomena and laws in the study of special disciplines, highlights the
chemistry, Modern physical body mechanics are considered. The laws of conservation in mechanics, physics of physical content in applied problems.

Module of and chemical methods of continuous media, mechanical oscillations and waves are studied. The essence of Skills: assesses the physical situation, makes a review, conducts
Fundamentals of Physics BD/ Phy 4 | 15/30/0/50/10/15 | 2 analysis molecular-kinetic theory and thermodynamics, electrostatics, direct electric current is laboratory tests, presents and defends their results. 16
Mathematica and EC 1207 revealed. The main provisions of the theory of electromagnetism, the laws of geometric  |Competencies: analyzes and selects the most effective ways of applying
Natural Sciences and wave optics, quantum physics, the physics of the atom and the atomic nucleus are knowledge of physics to solve technological problems, evaluates the

presented. degree of reliability of laboratory research results, organizes a laboratory
experiment and processes its results using the methods of dimensional
theory and mathematical statistics.
TIpepexBusurrep: Mexren |Makcarpl: CTyIeHTTep MAKPOCKOIHSUIBIK MACIITAOTI sKyHenep i ’KaKkehl cunartaifthid | BiiMi: MUKpOSJieMHIH Heri3ri 3aHapbl KOHE OJIAP/IbIH FHLIBIMH-
Gafﬂapl'laMaCHH}Z[a}‘H KJIACCUKAJIBIK MCXaHHUKaHbI cumnarrait ananbl. TCXHUKAJIBIK I'[pOl"pCCTiH JIaMYBIH/TaF bl pOJ'li, COHBIH ill[iH}I[C
MaTreMaTuka, d)"ﬂ/"(a M33M¥lell MOJICKyJ1anap, aToMaap, 3JICKTPOHIap KIHE CI)OTOH}Z[ap ﬂCHFCﬁiH}JCI"i GapI[LlK HaHOTEXHOJIOTUsIap/bIH J1aMy MaHbI3/IbUIbIFbI, 3aMaHayH FbUIBIMHA
IMocTpekBU3NTTEP: KYOBUIBICTAp/IbI TOJIBIK CHIIATTAN alMaca/a, Heri3ri KacueTTepi MeH KyObUIbICHIH, (u3HMKaNBIK 3epTTEYNCP/IiH JLiCiH Oinei.
Maremarnka Du3MKAIBIK XUMHSA, 3aMaHyH | KBAaHTTHIK ©PiC TEOPHSACH IIeHOEPiHIeri sneMeHTap GeieKTep/IiH TypieHyiHiH HakTel | AKkemaidiri: atommap, MoseKynanap, KpUCTa/uiiapisl CHIATTay YIIiH
JKQHE KBaHTTBIK BI/ (u3MKa-XUMUSIIBIK Tajiay PENSTUBUCTIK HHBAPUAHTTBI CHITATTAMACHIH KETKUIIKTI Typ/ie CHIIaTTail ajajpl. MHKPOJJIEM 3aHAPbIH KOJJaHy, aTOMABIK (H3KKa canachlHia
JKAPATBUIBICTAHY MexatHKa WOOK KMN 1207 15/30/0/50/10/15 | 2 apicrep KBaHTTBIK MEXaHHKAHBIH HETi3Ti YFBIM/Iaphl OOMBIHINA JIAFbINapAbl KOPCETE anajbl. MHKEHEePITIK eCenTep/i MbIFapy/bl MEHrepe/i. 15
FBUTBIMIAPBI HeTi3/1epi KBaHTTBIK IMHAMHUKAHBIH HeTi3ri TeHaeylepit Koganapl - Hlpexunrep Teraeyi, Gon Jlarapichl: KapanailbiM aTOMJIBIK XKOHE MOJIEKYITANBIK ecenTepIi
Herisaepi Moyi Heiiman Terneyi, Jlunadnan teraeyi, [eiizenbepr Terneyi xone [Taymy npuHImmi. KapacTbIpy Ke3iH/le KBAHTTbIK MEXaHHKAHbIH CallalIbIK )KOHE CAaH/IbIK
SiCTepiH KoJ/iaHy JaFAbLIapbIHa ne 60MIabl.
KysiperTiniri: KBaHTTBIK MEXaHHKaHBIH HEri3ri TyCiHikTepi OoiibIHmIa
JIaFbLIap/bl KOPCETY Ky3bIPETiHe He.
l'lpepemmzun,l: UIKOJIbHas ueJ’lhj CTy}IeHTLI CMOTYT OXapakTepHU30BaTh KIACCHYCCKYIO MEXaHHUKY, XOpOIIO 3"3""“: 3HaTh OCHOBHBIC MOCTYIAThI K MaTeMaTHYeCKHI arnmapar
IporpaMma MaTe€MaTHUKH, OIMUCHIBAIOLILYIO CUCTEMbI MAKPOCKOITHYECKUX macutaboB. KBaHTOBOM MEXaHUKH; npu6nmerHue METO/Ibl PELIEHHUS] KBAHTOBO-
(bl/ISHKI/I Couepmalme: HE CHIOCOOHBIX ONUCATh BCE SIBJICHHS HA YPOBHE MOJIEKYJI, aTOMOB, MCXaHMYCCKHUX 3a/1a4; OCHOBHBIC IMOJIOKCHHUSA KBAaHTOBOM XUMHH.
nOcheKBHB"TbI: DIEKTPOHOB U l‘l)OTOHOB, AJICKBAaTHO OITMCaTh OCHOBHBIC CBOMCTBA U MX TOBEJICHHE, Ymenus: pemartb ﬂpOCTeﬁIIII/Ie KBAHTOBO-MCXaHHWYCCKHUE 3a/1a4M,

MO,!lyJ'lh OCHOBBI OCHOBH dusnyeckas XUMHSA, TOYHOE PEIATUBUCTCKU HHBAPUAHTHOE ONUCAHUE npespameunﬁ DJIEMEHTAPHBIX YaCTHULl |OLEHUBATL U AHAJTIM3UPOBATH YIEKTPOHHOE CTPOCHUE aTOMOB U MOJIEKYJT
MaTeéMaTukKa u KBAHTOBOI Bﬂ/ OKM 1207 15/30/0/5()/10/15 2 COBpCMCHHbIe l‘l)MBVIKO— B paMKax fBaHTOBOVI TCOPHH T10JI. ﬂeMOHCTpHpOBaTB HaBBIKH 110 OCHOBHBIM HOHﬁTVI?M OIICHUBATh PCAKIIMOHHYIO C]'IOC06HOCTB MOJICKYJT. 16
€CTECTBEHHBIX MEXAHAKA KB XMMHYECKHUE METO/Ibl aHAJIM3a |KBAHTOBOM MEXAHHUKH. Cd)opmuposan HABBIKH 110 IPUMEHEHHUIO OCHOBHBIX YPABHEHUH HaBbIKH: UMETh HaBBIKH TIPUMEHATE Ka4CeCTBCHHBIC U

HayK KBAaHTOBOH {HHaMUKH -ypaBrenne [lpénnnrepa, ypasHenue Gon Hefimana, ypaBHeHHE |KOINMYECTBEHHbIE METObI KBAHTOBOH MEXAHHKH IIPH PACCMOTPEHHH

Jlunn6nana, ypasuenue I'eitsen6epra u npununn aymu.

TIPOCTEHIIIMX aATOMHBIX U MOJICKY/ISPHBIX 3a71a4.
KomnereHuuu: nMeTh KOMIETEHIIMH IEMOHCTPHPOBATH HABBIKH 110
OCHOBHBIM IIOHSTHSIM KBAaHTOBOW MEXaHHKH.




Prerequisites: School
Program
physics.

Post-requisites: Physical

mathematics,

Purpose: Students will be able to characterize classical mechanics, which well describe
systems of macroscopic scales.

Content: unable to describe all phenomena at the level of molecules, atoms, electrons and
photons, adequately describe the main properties and their behavior, an accurate

Knowledge: the basic postulates and mathematical apparatus of quantum
mechanics; approximate methods for solving quantum-mechanical
problems; basic provisions of quantum chemistry.

Abilities: solve the simplest quantum-mechanical problems; evaluate and

Module of chemistry, Methods of solving |relativistically invariant description of the transformations of elementary particles in the analyze the electronic structure of atoms and molecules to evaluate the
Fundamentals of | Fundamentals of BD/ problems in chemistry. framework of quantum field theory. To demonstrate skills in the basic concepts of reactivity of molecules.

. N BQM 1207 15/30/0/50/10/15 | 2 . . . . - - - . . 16
Mathematica and |quantum mechanics| EC quantum mechanics. To apply the basic equations of quantum dynamics - the Schrédinger [Skills :have the skills to apply the qualitative and quantitative methods of
Natural Sciences equation, the von Neumann equation, the Lindblad equation, the Heisenberg equation and |quantum mechanics when considering the simplest atomic and molecular

the Pauli principle. problems.
Competencies: To have the competence to demonstrate skills in the basic
concepts of quantum mechanics.
l'lpepelclmxu'r'rep: MaKCaTI:I: CTy;[eHTTCp MaTEMaTUKAJIbIK CTATUCTUKAHBIH Kapal‘laﬁLIM eCCI’[TCpiH Ei.}'liMiJ MaTCMaTMKaIILIK CTaTUCTUKAHBIH KapanaﬁmM CCC!’ITEpiH
M‘d’l‘eM‘d’l‘HKa, AKHapaTTbIK- LIENTY/1€ BIKTUMAJI/IBIK TEOPUSCHI MEH MAaTEMAaTHUKAJIBIK CTATUCTHKA CaJlaCblH aHbIKTal LICNTY/1€ BIKTUMAJJIBIK TEOPHUSACHI MEH MAaTEMATUKAJIBIK CTATUCTHKA
KOMMYHHKAIHUSITBIK anasel. canachklH aHbIKTaii Olieni.
TEXHOJIOTHsIap Masmynbl: THOTIK MaTeMaTHKABIK KOHE KACIOH ecenTep/i memyae bIKTHMANIbIK HMkemainiri: THITIK MaTeMaTHKAIIBIK XKoHE KACIMTIK €CenTepi merry
Maremaruka BKCnepHMCHT HocrpeKBemTTep: oifmay JKOHE BIKTUMAJI/IBIK IMEH CTATHCTHKAJIBIK Moﬂeﬂbﬂepﬂi KYpy JAar/bLiapblH Ke'}iﬂﬂe BIKTUMAJIJIBIK oy”may MEH BIKTUMAJJIBIK )KOHE CTATUCTHUKAJIBIK
JKOHE MQHiMeHTTepiH BIl/ EMOZKA 3aMaHy'Vl Cl)PBHKa-XMMHﬂHLIK KaJpINTacTeIpa a_ﬂa}lb].TaJT].‘layﬂBlH HAKTbl MATECMATHUKAJIBIK KOHC KOJ'I}Z[aH6aJ1bI Moﬂeﬂbﬂepﬂi KYpY AarIbLIapbIH KAJIBINTACTBIPY/BI m‘epe}:{i.
HKapaTBUILICTAHY | OHIEY/IH 3aMaHyH KOOK 3004 4 | 15/0/30/50/10/15 | 5 Tanzay auicrepi, F3XK MO/IeNb/IEPiH KAPAaCTBIPY apKBUIBI JKY3€re achIPbUIATHIH TYPAKThl GarbITTarbl GUTIMAL JIaF/bIChbI: MaTEMATHKAIIBIK CTATHCTUKAHBIH KaparaibiM ecenTepit 17
FBUIBIMIAPbI KOMHL}OTepHiK JKocmapiay ’K9HE KOH. Kepce’re}:i, LICIIE OTBIPBIN, MATEMATHKAJIBIK CTATUCTHKAHbI AHBIKTAIi anajpl.
Heri3aepi Moy anicrepi Kysiperriniri: Tannaysis HaKThl MaTEMaTHKAJIBIK KoHE KOJIAHOAIIBI
MO}Z[EJ'IB}Z[CpiH KapacTeIPy apKblIbI KY3€r€ aChIPbIATBIH TYPAKTBI
GarbITTarbl OUTIMII KepceTeni.
TIpepexkBH3HTBI - ean: CryneHThl CMOTYT ONPENENHTh 001aCTh TEOPHH BEPOSTHOCTEN 1 : 3HaTh OIp 00J1aCTh TEOPUH BEPOSTHOCTEH U
MaTeMaTHKa, MaTeMaTHYECKOH CTaTHCTHKH TIpH PCIICHUN npocTeﬁmux 3aaa4 MaTeMaTHYECKOH MaTeMaTHYECKOH CTaTHCTHKH TIpH PCIICHUH l'lpOCTel‘/'ll.LWlX 3aaa4
I/Iutbopmauuouuo- CTaTUCTHUKH. MaTeMaTHYeCKO# CTaTHCTUKH.
CoBpeMeHHEIe KOMMYHHMKallHOHHbIE Conep:xanne: ChopMUPOBaTH BEPOATHOCTHOE MBILLICHHE U HABBIKA TIOCTPOCHHS YMenusi: yMmers (pOPMHPOBATH BEPOSTHOCTHOE MBILLIEHHE U HABBIKH
P TEXHOJIOTUH. BCPOATHOCTHBIX M CTATHCTHYCCKUX MD}Z[CJ'ICﬁ TIpA PCHICHUH THITOBBIX MATCMAaTHYCCKUX U |TIOCTPOCHUS BEPOATHOCTHBIX U CTATHCTHYCCKUX MOZ[CHCFI TIpHA pCHICHUH
MO}.lleb OCHOBBI KOMITbIOTEPHbIE "
TlocTpeKkBU3NTHI - npodecCHOHATBHBIX 3a/1a4. JleMOHCTPUPOBATh 3HAHUE IPUKJIAJHON THIIOBBIX MaTEMaTHYECKHX U IIPO(ecCHOHANIbHBIX 3a/1a4.
MaremMaTuka u METO/IbI SKAMOD M .
CCTOCTBOHHbIX obpaoTicH BJl/ BK E 4 | 15/0/30/50/10/15 | 5 CoBpeMeHHbIE (H3HKO- HANpPaBICHHOCTH, PEaIN3yeMOi Yepe3 PacCMOTPEHHE KOHKPETHBIX MAaTeMaTHYeCKHX M |HaBBIKH: CMOTYT OIPEJeNHTh MaTeMaTHYeCKON CTATHCTHKH [PU 18
Ha TAHHBIX 3204 XUMHUYECKHE METO/Ibl aHAJIU3a, ([TPUKIIAIHBIX Mou,eneﬁ aHanMsa. peuICHUN I'[pOCTCf;ﬂ.L"/IX 3aaa4 MaTeMaTH4YeCKOH CTaTHCTHKH.
K SKCTIepHMenTa l'lnaanosar—mc M TIOCTAHOBKA KOMI’ICTBHI.IHHZ )ICMOHCTPI/IPOBGTB 3HaAHUC ﬂpﬂKﬂa}JHOﬁ
HHUP HAIPABJICHHOCTH, PeAIM3yeMOi Yepe3 pacCMOTPEHHE KOHKPETHBIX
MaTEMaTHYCCKUX W MPHUKITAJIHBIX MOZICJTCﬁ aHanmsa.
Prerequisites - Mathematics, [Purpose: Students will be able to define the area of probability theory and mathematical |Knowledge: to know the definition of the field of theories of probability
Information and statistics in solving the simplest problems of mathematical statistics. and mathematical statistics in solving simple problems of mathematical
Communication Technologies. |Contents: To form probabilistic thinking and skills in constructing probabilistic and statistics.
Post-requisites: Modern statistical models when solving typical mathematical and professional problems. Abilities: to be able to form probabilistic thinking and skills of
Module of Modern Computer Physico-Chemical Methods of (Demonstrate knowledge of the applied orientation, implemented through the consideration | constructing probabilistic and statistical models in solving typical
P! Analysis, Planning and Setting |of specific mathematical and applied analysis models. mathematical and professional tasks.
Fundamentals of Methods of BD/ | MCMEDP X . Lo .

. N 4 | 15/0/30/50/10/15 | 5 up SRW. Skills: when mastering methods for constructing images of spatial forms | 18
Mathematica and | Experimental Data| HSC 3204 . N .

N N on a plane; when studying methods of solving problems related to spatial
Natural Sciences Processing

forms in the drawing;

Competencies: to demonstrate knowledge of the applied orientation,
implemented through the consideration of specific mathematical and
applied analysis models.




TIpepexBusurrep: Xoraps
MaTemaTuka. belfopraHukanbik
XUMHSAHBIH TEOPUSIIBIK
Herizzepi 1.

Makcarbr: Crynentrep JI.W. MenzeneeBTiH NepHOATBHIK KECTE DNEMEHTTEPIHIH
(DU3HKATBIK KOHE XMMHSIBIK KACHETTEPiH, OJap/IbIH TAPaTybIH, allIbUTY TAPHXBIH, HETi3Ti
aJTy oJlicTepiH CHMaTTaii anamusl.

Ma3myHbI: DleMeHTTep/IiH IepHOTHIK XKyiieciHueri opHanacybiHa GaiIaHbICTBI

Biaimi: J[.11. MenaeneeBTiH NEpHOATHIK KECTE JIEMEHTTEPIHIH
(DU3NKAIBIK KOHE XMMHSUIBIK KACHETTEPiH, 0Jap/IbIH TAPATYbIH, allIbLTY
TApUXBIH, HETI3T1 aly 9/ticTepiH cunaTTait Oinesi.

Hxempiniri: DneMeHTTepAIH NEPUOATHIK XKYifteciHaeri opHanacysiHa

TocTpexkBu3nTTEp: 9IEMEHTTEPAIH (H3MKa-XUMUSIIBIK KACHETTEPIHIH 03repy RKHULIriH Tycinaipy. benriri GailIaHBICTBI TEMEHTTEP/IH (PH3HKA-XUMHUAIBIK KACHETTEPiHiH o3repy
OpraHuKanbik KacHeTTepi 0ap XMMHSIIBIK KOCHLIBICTAP/IBbIH CHHTE3] KoHE 3aTTap/IbIH TYpPIeHYi JKULIIIH TYCIHAIpE anyasl MeHrepei.
Ipreni xumns OnemeHTTEp BIl/ EH 2208 30/30/30/65/17,5/ 4 MOJIEKyJIaTapIbIH MaceJIeIepi WIenry YIiH TeOPHsUIBIK OiTiMaep MeH NPaKTHKAJIBIK JaFAbUIap/bl Kongany |JlaFasicbi: benrini kacuertepi 6ap XMMHSIBIK KOCBUIBICTAPIBIH CHHTE31 19
Moy XHMHSACHI KK 375 (yHKIMOHAN B JIaFJIBLTAPBIH KepceTy. 3epTXaHalbIK cabakTap/ia KoHe 0Ky-3epTTey KYMbICTapbIHIA JKOHE 3aTTapJIbIH TYPJICHYi MOCeNeNepiH eIy YIIiH TeOPHSIIBIK
TYBIHBLIAPBIHBIH XUMHACHL. | aJIbIHFAH YKCIEPUMEHTTIK MAIIIMETTEp/I TYCIHIIPY *KOHe ecenTep i memry yurin 6itiMai | GitiMaep MeH NPakTHKANBIK JaFAblIap/bl KOJIaHy JaFAblIapblH KOpceTe
3amaHyn (u3MKa-XMMHAIBIK | Naiilanasa anajsl. anajpl.
Tanjay oficTepi. Kysiperriairi: 3eprxananbik cabakrapsia xoHe OKy-3epTTey
JKYMBICTApBIH/IA ATBIHFAH SKCIIEPUMEHTTIK MATIMETTEp/Ii TYCIHIPY kKoHe
ecenTepai ey yiid 6iziMre ue.
TpepexBu3nThbI: Bhicuras Henab: CTyIeHTH CMOTYT OXapaKTepH30BaTh (U3MYECKHE H XHMHYECKHE CBOMCTBA 3HaHMsA: 0XapaKTepH30BaTh (PH3MYECKNE H XMMHYECKHE CBOHCTBA
MatemaTHka. TeopeTndeckue |2MeMeHTOB iepuondeckoi Tabmuier J1.1.Mem, , X PacrpocTy , HICTOPHIO [97IEMEHTOB mepuoandeckoii Tabmuus JI. M. Menneneesa, nx
OCHOBBI HEOPIaHHYECKOi OTKPBITHS, OCHOBHBIE CIIOCOObI IOJTY4EeHHS. PacIpoCTpaHeHHe, HCTOPUIO OTKPBITHS, OCHOBHBIE CIIOCOOBI MOTyYEHHS.
xumun 1. Conep:xanue: [IepnonyHOCTh H3MEHEHHS (PU3NKO-XUMHUYECKHX CBOWCTB 2JIEMEHTOB B | YMeHHsI: yMeTh IeMOHCTPHPOBATH IEPHOIUIHOCTh H3MEHEHHS (H3HKO-
nOCTpeK’B“BMTbI: Xumwust 3aBHCHUMOCTH OT MECTa pacCrioIOKCHHSA B nepno)mlleckoﬁ CHUCTEME DJICMCHTOB. XUMHYECKAX CBOWCTB 3JIEMEHTOB B 3aBHCHMOCTH OT MECTa
Mostyts (DYHKIMOHAIBHBIX JIeMOHCTPHPOBATh HABBIKM NPUMEHEHHS TE€OPETHYECKHX 3HAHMIH uunpalcmqecxux PACIIOJIOKEHHs B IEPHOAMHYECKOI CHCTEME JIIeMEHTOB.
(bynnaveraTbHa Xumnst BJl/ HE 2208 30/30/30/65/17,5/ 4 MPOM3BOJIHBIX OPTAHMYECKUX |HABBIKOB JUIA PEHICHHS BONPOCOB CHHTE3a XMMHUECKHMX COC/IMHCHUH C 3a/JaHHBIMH Hapbikn: J[eMOHCTPHPOBATh HABBIKH PUMEHEHHsS TEOPETHYECKUX 20,
P 9JIEMEHTOB BK 37,5 MoJiekyt. CoBpeMeHHbIe cBojicTBaMu. FIMETh HaBBIKH PEICHHs 3a[1a4 U HHTEPIIPETHPOBATH IIOJy4eHHbIE 3HAHWH M IPAKTHYECKUX HABBIKOB JUIsl PEILICHHS BOIIPOCOB CHHTE3a 21
ClJHSHKO-XHMH'iECKHC METO/IbI  [3KCTICPUMCHTANIBHBIC TAHHBIC, BIIAJICTh HABBIKAMH paﬁo'nﬂ B KOMaHJIC. XUMHYECKUX COeZlPIHeHHﬁ C 3a/lTaHHBIMHA CBOWCTBaMH.
aHaNu3a. Komnerennun: FIMeTh HaBBIKH PELICHNS 3a/[a4 M HHTEPIPETHPOBATH
TIOJTYMCHHBIC SKCIICPUMCEHTAJIBHBIC JAHHBIC, BJIAJICTh HABBIKAMH paﬁOTH
B KOMaHJIe.
Prerequisites: Higher Purpose: Students will be able to characterize the physical and chemical properties of the |Knowledge: to know able to characterize the physical and chemical
Mathematics. Theoretical elements of Mendeleyev's periodic table, their distribution, the history of discovery, the properties of the elements of Mendeleyev's periodic table, their
Fundamental of Inorganic main methods of obtaining. distribution, the history of discovery, the main methods of obtaining.
Chemistry 1. Methods of Content: Explain the frequency of changes in the physical and chemical properties of Ability: be able the frequency of changes in the physical and chemical
teaching chemistry elements, depending on the location in the periodic table of elements. Demonstrate the properties of elements, depending on the location in the periodic table of
Module of . Post-requisites: Chemistry of |skills of applying theoretical knowledge and practical skills to solve the problems of the elements.
Fundamental Chemistry of BD/ ChE 2208 30/30/30/65/17,5/ 4 Functional Derivatives of synthesis of chemical compounds with desired properties and the transformation of Skills: to demonstrate the skills of applying theoretical knowledge and 20
Chemistry Elements HSC 37,5 Organic Molecules. Modern  |substances. Use knowledge to solve problems and interpret the obtained experimental data | practical skills to solve the problems of the synthesis of chemical
Physico-Chemical Methods of |in laboratory studies and educational research work. compounds with desired properties and the transformation of substances.
Analysis. Competencies: Use knowledge to solve problems and interpret the
obtained experimental data in laboratory studies and educational research
work.
MpepexBusutrep: XKorapsr  |Makcarei: CTyaeHTTep epiTiHaitep TeopHschiH OUIYi ecKepe OTBIPBII, XUMHSIIBIK, Bisimi::epirininep reopusicbin Oityi eckepe OThIPbII, XUMHUSIIBIK
MartemaTuka. befopraHuKanblK | KyObUIbICTap MEH OJIapIbIH 3aHAbLIBIKTAPbIH KAPacThIPa ajlabl. KyOBUTBICTAp MEH ONap/IbIH 3aH/IbUIBIKTAapbIH KapacTipa Oireti.
XUMUSHBIH TEOPUSIBIK Masmynsr: CospBaTTap MEH THAPATTap YFBIMBIH, €PITIHAUIEPAIH KaCHETTEP] Typaibl HMkempainiri: CosnbBaTTap MEH THAPATTAP YFBIMBIH, €PITIHAIEPIIH
Herizzaepi 1. imimai cumatTay. KaHbIKKaH Oy KbICBIMBIHBIH JHArPAMMACBIH KYPY JaFAbIIIapbIH KOPCETY. | KacHeTTepi Typaibl iTiMli CHIIaTTal ayibl urepei.
IocTpexBH3HTTEP: Payiib 3aHBIHAH OH JKOHE TepiC aybITKyJIapibl TyCiHaipy. M3oTonukansik koapduuuentri [Jarapicbi: KaHbiKkaH Oy KbICBIMBIHBIH IHArPAMMAChIH KYPY
Ipresi xumust Epirinainep BIl/ ET 2208 30/30/30/65/17,5/ 4 OpranuKaiblk JKOHE OHBIH AHCCOLHAIMS JIdPEKeciMeH OaiiIaHbIChIH, CYIBUITBUIFAH epiTiHiIep JIaF/IbIApBIH KOPCeTe asa/pl. 19
Moy TEOPHSACHI KK 375 MOJIeKyIanapIbIH YFBIMBIH TYCIHJIpY 3K0He ecenTey. 3aTThIH MOJIEKY/IaJIbIK MACCAChIH aHbIKTAY dticTepi KysiperTisiri: 3aTThIH MONEKyaibIK MaCCachliH aHBIKTAy dticTepi
(yHKIMOHAN B GoiibiHIIa (30YTOCKOMHUSIIBIK, KPHOCKOTTHSUIBIK IICTEP) AaFABLIap/bl KOPCETY. OoiibiHIa (90YI0CKONUSIIBIK, KPHOCKOIUSIIBIK OMICTEP) AaFAbLIAPIbI

TYBIH/IBLTAPBIHBIH, XUMHSICHI.
3amaHyn (U3NKA-XUMHSIBIK
Tanaay dJicTepi.

Kepcere Oinesi.




TIpepexBu3utbi: Boicuras
MatemaTHka. TeopeTndeckue
OCHOBBI HerFﬂHH‘lECKOﬁ
xumuH 1.

ue.l'lb: CTy}JEHTbI CMOTYT pacCMaTpUBaTh XMMHUYCCKHUC ABJICHHUSA M UX 3aKOHOMEPHOCTH C
YYETOM 3HAaHHS TEOPHH PACTBOPOB.

Conep:xanune: OXapakTepu3oBaTh MOHATHE COJIbBATOB H I'MIPAaTOB, yUCHHE O CBOMCTBAX
PacTBOpOB. HCMOHCTPHPDBHTI: HaBBIKH TIOCTPOCHHUSA AHArPaMMBbI JaBJICHUSA

3HaHMsA: 3HATh XUMHYECKHE SBJICHUS M UX 3aKOHOMEPHOCTH C yUETOM
3HaHUs TEOPUH PaCTBOPOB.

YMmenus: YMETBH OXapaKTEpHU30BaTh MOHATHE COJILBATOB U I'MPaTOB,
YUECHHE O CBOWCTBAX PACTBOPOB.

Moxnyis Teopn 5l 30/30/30/65/17 5/ TMocTpekBH3HTBI: XUMHA HACHIIEHHOTO Tapa. OObSCHUTH MOJI0XKHUTEIbHBIE H OTPHIIATE]IbHbIE OTKJIOHEHHS OT Hapbikn: MoxeTb AeMOHCTPHPOBATH HABBIKH MOCTPOCHHUS AUArPaMMBbl 2
(ynnamenTanbHa pacTBopos BK TR 2208 375 4 (DyHKIMOHATBLHBIX 3aKkoHa Payns. OOBACHUTB M PACCUNTATH H30TOHMYECKHIT KOI(D(HUIMEHT H €ro CBA3b CO | IaBIEHHs HACBIIICHHOTO apa. 21'
S XUMHS ’ TIPOM3BOJIHBIX OPrAHMYECKHX | CTENeHbIO TMCCOIHMAINH, IOHATHE Pa30aBIeHHBIX PACTBOPOB. JIeMOHCTPHPOBATH Komnerenun: MoxeTb IeeMOHCTPHPOBATH HABBIKK 110 METOJaM
MOJIEKYIL. COBpCMCHHHC HAaBBIKH 10 METOJaM ONpPEACICHUSA MUﬂeKyﬂﬂpH(Jﬁ MaccChbl BELIECTBA onpeneneHus MOJ'ICKyﬂﬂpHOﬁ MaccChbl BeLIECTBA (')GYJ'IMOCKOHHLICCKHﬁ,
(DU3MKO-XUMUYECKHE METOJIBI | (30Y/THOCKONMYECKHH, KPHOCKOTIMYECK i METOIbI). KPHOCKOTIMYECKHH METOIBI).
aHainMsa.
Prerequisites: Higher Purpose: Students will be able to consider chemical phenomena and their laws, taking into| Knowledge: to know dbe able to consider chemical phenomena and their
Mathematics. Theoretical account the knowledge of the theory of solutions. laws, taking into account the knowledge of the theory of solutions.
Fundamental of Inorganic Content: Describe the concept of solvates and hydrates, the doctrine of the properties of [Ability: be able to characterize the concept of solvates and hydrates, the
Chemistry 1. Methods of solutions. Demonstrate skills in constructing a vapor pressure diagram. Explain the doctrine of the properties of solutions.
Module of BD/ 30/30/30/65/17 5/ teaching che_mistry ) positi_w_e and negative d_eviati_ons _from Raoult's Iaw._ Exp!air_\ and calculate the isgtonic Skills: to demonstrate skills in constructing a vapor pressure diagram.
Fundamental Solution Theory HSC ST 2208 375 ! 4 Post-requisites: Chemistry of |coefficient and its relationship with the degree of dissociation, the concept of dilute Competencies: to demonstrate skills in methods for determining the 20
Chemistry ’ Functional Derivatives of solutions. Demonstrate skills in methods for determining the molecular weight of a molecular weight of a substance (ebulioscopic, cryoscopic methods).
Organic Molecules. Modern  |substance (ebulioscopic, cryoscopic methods).
Physico-Chemical Methods of
Analysis.
Ipepexsusurrep: Mekten  (Makcatbi: CTyaeHTTEp XHMHUSAHBIH HETI3Ti TYCIHIKTEPi MEH 3aH/IBUIBIKTAPBIH, ATOM Biimi: GelfopraHNKaNbIK XHMUSHBIH JKaJIIBI €PEKETEPi MCH TEOPHSAIBIK
KypCBI: XUMHs, HU3HKA, KYPBUIBIMBI MEH XHMISUTBIK GailIaHbIC TEOPUACKIH, SIEMEHTTEP/IH IIepHONTEIK XKYHECIH, |Heri3fepiH, XHMHSHBIH HEerisri TyciHikTepi MeH 3aHIbLIBIKTaphIH,
MaTeMaTukKa XUMUAIBIK npouecTepuiH AFBIMBIHBIH SHCPTETHKAJIBIK )KOHC KMHCTHKAJIBIK 3aTTapAbIH KYPaMbl MCH KYPBITIBIMBIH, XHMHUSAIBIK 6aﬁﬂaHLlCLlH, 6iﬂiM
IMocTpekBU3NTTEpP: 3aH/IBUIBIKTAPBIH, EPITIH/IUIEp TEOPUSACHIHBIH HETi3ri epeskelepiH, KbIIIKbUIIap MeH MEH TYCIHIKTIH KOJIIaHBLTYBIH 3€PTTey oicTepi MEH KypasapblH YChIHA
OpraHHKaJIbIK Heri3aep/i, 2JIeKTPOXHMHUs Heri3iepiH KopceTe anajpl. Ginei.
MOJIEKyJTaTapIbIH MasmyHbI: ATOMIAp/IbIH KACHETTePiHiH e3repy KULUIIriH cumarTay, 3aTThiH KypbUlbiMbl | Mkeminiri: anFan GiniMiepin XuMHSITBIK TEHICYITEp Kypy/Ia KoJiaHa
- d)yuxuuouan}.lu MCH OHBIH XUMHUSAJIBIK MYMKiH}Z[iKTCpi apaceIHIarel 6aﬁﬂaHLICTLI TYCiH}Z[ipy YLLIIH anajipl, €CenTep WblFapajibl, XUMHUAJIBIK PEAKUHUAHBIH KYPY MYMKilluil"i
] beitopranukanbik TYBIHJIBLTAPBIHBIH XUMHACHL. | [TepHOATHIK 3aHIbl KOJIAHY JaFAbLIapbiH Kepcery. Epirinzinepaeri nporecrepain MeH GarbIThIH GOMmKail ama/ibl JoHe MalbIMIayIIap jKacaii anajbl:
Ipreni xumus XUMUSHBIH, BHTN1/ L e o . . IR L .
. BII/TK 4 | 15/30/0/50/10/15 | 2 BamaHyH (HU3MKa-XMMHSUIBIK | TYCIHIMiH,peaKiUsHBIH ©3/iriHeH XKypY JKaF AaiiiapbiH, KbIIIKbULAP MEH Heri3AepAiH SKCIEPUMEHTTIH HOTHIKENIEPIH TaJlay, SKCIIEPUMEHTTIH 22
Moyt TCOPHHJ‘[!‘:IK 1209 Tasnjay dJicTepi. Kyuin tycinaipinis. Kes kenren xumusuisix ecenrepi, Kapamnaiisiv ecenrteysepii meny |KOMMYHHKATHBTI JaFAbITapBIHBIH HOTIOKEITEPi OOIBIHIIA KOPBITHIH/IBI
nerisziepi 1 JIaF/IbITAPBIH KOPCETE/Ii. JKacayJibl urepesi.
Jlarapichl: OKY JaF/[bliapsl HeMece OKy KabuierTi: o3 GeTinuie
AHBIKTAMAIIBIK, apHaiibl oneOueTTep i Taba anajipl, OHbI KACIOH KbI3MeTTe
KOJIJIaHa aiajibl.
Kysiperriairi: Kapanaiibim ecenteyepi wely JaribliapblH Kopceryre
ne 6oap.
l'lpepem;mmTu: [kosnbHBIE ueJ'Ilzl CTy}JCHTbI CMOTYT ICMOHCTPHPOBATH 3HAHHE OCHOBHBIX TIOHSATHH ¥ 3aKOHOB 3"2"“5!: 3HATh OCHOBHBIX MOHATHH M 3aKOHOB XAMHH, TCOPHH
KYpCbl: XUMHH, (1)14'314!(14, XUMHUH, TEOPUH CTPOCHHS aTOMA U XUMHYECKOI CBsI3H, uepnounqecxoﬁ CUCTEMBI CTPOEHHS aTOMa U XUMHYECKO CBs3H, uepnounuecxoifl CUCTEMBI
MaTeMaTuKH DIEMEHTOB, SHCPTETHYCCKUX U KHHETHYCCKHX 38KOHOMCPHOCTC]7[ TIPOTECKAHUSA DIIEMEHTOB, SHEPTETHYCCKUX U KHHETHYCCKHX 3aKOHOMCpHOCTCﬁ
HOCTPEKBHBMTBI: Xumust XUMHYECKHUX IPOLECCOB, OCHOBHBIX TOJIOKEHUI TEOPUH PaCTBOPOB, KUCIIOT U TNPOTEKAHUs XUMHUYECKHUX ITPOLECCOB, OCHOBHbBIX TOJIOKEHUI TEOpUH
(DyHKIMOHANBHBIX OCHOBAHHUI1, OCHOB 3JIEKTPOXHMHUH. PacTBOPOB, KHCIIOT U OCHOBAHMI{, OCHOB 3I€KTPOXHMHUH.
MPOM3BOIHEIX opranndecknx | Coxep:xanue: JleMOHCTPUPOBATH HABBIKU IPHUMEHEHHUS IIEPUOANIECKOTO 3aKOHA JULS Ymennst: JleMOHCTPHPOBATH HABBIKA IPHMEHEHHS IIEPHOAHIECKOrO
MO,ﬂyﬂh TeopeTuquKue MOJIEKYII. Cospemeuﬂue OIMUCaHUA MEPUHOAUIHOCTH U3MEHCHUS CBOWCTB aToOMOB, Ui 06BHCH6HH${ CBSA3H MEXKIY 3aKoHa U1 ONUCAHUS NIEPUOAUYHOCTH U3MEHEHUS CBOWCTB aToMOB, U1
byHnaveHTansHa OCHOBB BV Tonuy | 4 | 1530000500015 | 2 (DHBHKO-XMMHYECKHE METOIBI | CTPOCHUEM BELIECTBA U Er0 XUMHYECKUMHA BO3MOKHOCTAMH. OOBACHATH IOHUMAHHE OOBSCHEHHS CBSI3H MEXK/Y CTPOCHHEM BEILECTBA H €r0 XHMHYCCKHMH 23
o XHMHS HEOPraHu4eCKOH KB 1209 aHanusa. TIPOIIECCOB B pacTBOpax, yCIOBHs CAMONPOU3BOJIBHOTO NIPOTECKAHUSA PEAKIINHU, CHITY BO3MOXKHOCTSAMHM.
xumuH 1 KHCJIOT X OCHOBaHUIA. J[eMOHCTPHPOBATH HABBIKH B PELICHHN XUMHYECKHX 3a1a4 U Hapbiku: J[eMOHCTPHPOBATH HABBIKM PUMEHEHHS T1€PHOANYECKOrO

BBITIOJTHEHUH OKCTIEPHMEHTA.

3aKOHa [T ONMCAHHA MEPUOTHIHOCTH U3MEHEHHS CBOICTB aTOMOB, ISt
O0OBSACHEHHUS CBSI3U MEXK/Iy CTPOCHUEM BEILECTBA U €10 XUMHYECKHMH
BO3MOXXHOCTSMH.

Komnerenuuu: [[eMOHCTPHPOBATh HABBIKH B PEIICHHN XHMHYECKHX
3a/1a4 ¥ BBIIIOJHEHUH DKCIIEPUMEHTA.




Prerequisites: School courses:
chemistry, physics,
mathematics

Post-requisites: Chemistry of
Functional Derivatives of
Organic Molecules. Modern

Purpose: Students will be able to demonstrate knowledge of the basic concepts and laws
of chemistry, the theory of atomic structure and chemical bonding, the periodic table of
elements, energy and kinetic regularities of chemical processes, the basic provisions of the
theory of solutions, acids and bases, the basics of electrochemistry.

Contents: Demonstrate the skills of applying the periodic law to describe the periodicity
of changes in the properties of atoms, to explain the relationship between the structure of

Knowledge: to represent the general provisions and theoretical
foundations of inorganic chemistry, basic concepts and laws of chemistry,
methods and tools for studying the composition and structure of matter,
chemical bonding, application of knowledge and understanding

Ability: to apply acquired knowledge in drawing up chemical equations,
solve problems, predict the possibility and direction of a chemical

Module of Theoretical Physico-Chemical Methods of |a substance and its chemical capabilities. Explain the understanding of processes in reaction; formulate judgments: analyze the results of an experiment; draw
Fundamental Fundamentgl of BD/ TFICh1/ | 4 | 15/30/0/50/10/15 | 2 Analysis. solutions, the conditions for the spontaneous course of the reaction, the strength of acids |conclusions based on the results of an experiment; 23
Chemistry c:':;?;?;ﬁ EC 1209 and bases. Demonstrate skills in solving any chemical problem, simple calculations. Skills: to aquire skills of learning or ability to study:
to independently find reference, special literature, be able to apply it in
professional activities.
Competencies: Demonstrate skills in solving any chemical problem,
simple calculations.
TIpepexBu3utrep: Mekren Makcarbl: CTyIeHTTep MaTepHAIIIBIK JIeM Typabl OUTiMIepiH OHBIH 1aMbIybIHBIH Binimi: 3arTap/IbiH KypaMbl MEH OJIapJIbIH ©3repy HPOLecTepi, ONapIbiH
KYpCBI: XUMHA, Cl’)I/BMKa, JKOHC e}l"epyiHiH 6apm=n< amyaH TYpﬂiﬂiFiHl[e KOpCeTe anajbl. 3a'rrap}:[bn-x KypaMbl MCH KYPBUIBIMBI )KOHE pEaKTHBTi OpTaaarel SHEPTETHKAJIBIK 93]"CpiCTep
MaTteMaTHKa OJIApJIbIH ©3Tepy MPOLECTEePi, ONapIbIH KYPBUIBIMBI XOHE PEAKTHBTI OPTalarbl Typaubl GiniMuepin Giteni.
TlocTpexkBH3NTTEP: 9HEPTeTHKAIBIK ©3repiCcTep Typaisl OiTiMaAEpiH KopceTeni. HMkemaiiri: ATOM-MOJIEKyIaIbIK UTIMHIH HEri3ri epexenepin xKoHe 3aT
] KTt KoHE OprasuKabeK M2.3M.¥lel: AToM-Monelfynm‘l.Bn( 'U'liMH%H Ht?ri3ri eperKeNIepiH KIHE 3aT KYPBUIBIMBIHBIH |KYPBUIBIMBIHBIH Ka3ipri TEOPHUACHIHBIH HETi3/epiH ure_pe}:fi..
Ipremi xmtmx Gefiopranuratsik | BIVTK ZhBH/ 15/30/0/50/10/15 | 2 MOJIEKyJIaTapIbIH Kﬂ3lpl‘.1 Te.O.pH}ICLIHbIH HETi3/1epin TYClI:'IlIlpClIl. XHUMHSIBIK POLECTEP aFbIMBIHBIH JlaFabichl: Xnmmm,‘m TIPOLIECTEp aFbIMBIHBIH MYMKIH/II MEH 2
Moy S 1209 (yHKIMOHAN B MYMKIiHJIiri MeH 6an,‘m,m GosmKay YIIiH TepMOIMHAMMKA 3aHIApBIH KOJIIaHy GarbIThIH 6OJIKAY YIIH TePMOJMHAMHKA 3aHJAPBIH KOJIIaHY
TYBIHABUIAPBIHBIH XUMHSCBI. Jlar AblIapbIH KOPCETIM, 3€PTXaHaAJIbIK JKaraaiia XUMUSITBIK OKCIIEPUMEHT )I(Ypl‘i3y JarIblTapbIH KepceTil‘l, 3CPTXaHaAJIBIK JKaFaia XUMHSITBIK OKCICPUMCHT
3amaHyH (M3MKa-XUMHSIIBIK | AaFABUTAPBIH KOPCeTei. DKCIePHMEHT HOTHIKEIEPiH AyphIC OHJEN, TYCIHipe Oitesi. JKYPri3y JaFAbUIapbiH KepceTei.
Tanjay oficTepi. Kysiperriairi: DKcriepuMeHT HOTIKeIepiH IypbIC OHeI, TYCIHIipe
Gineni.
TIpepexBu3utbi: Illkonsubie |Heab: CTyaeHTb CMOrYT JEMOHCTPUPOBATH 3HAHUS 110 MATEPUAILHOMY MUPY BO BceM |3HAHHMS: 3HATH 110 COCTAaBY BELIECTB M IIPOLECCAM UX MPEBPAILCHUI, UX
KYpChI: XUMHH, Cl)I/BPIKI/l, Mnorooﬁpaznn €ro CymieCTBOBaHUSA U MPEBPAIICHUS. )ICMOHCTpPlpOBaTb 3HaHUIA 10 CTPYKTYPBI C SHEPreTHYCCKUMH H3MCHCHUAMH B pcampylou.lcﬁ cpene.
MaTeMaTuKH COCTaBy BEIIECTB M IPOLIECCaM UX upeﬁpau.lelmﬁ, HUX CTPYKTYPBI C SHEPreTHYECKUMHU Ymenus: D6BS{CH5{TL OCHOBHBIC TTOJIOKCHHA aTOMHO-MOJICKYIIIPHOTO
TocTpexkBusnThl: XuMus M3MEHEHHAMH B pearupyromei cpee. Y4EHHsl U OCHOBBI COBPEMEHHON TEOPUH CTPOCHHUS BEIECTBA
DYHKIMOHANBHBIX Conep:xanne: OObSICHUTH OCHOBHBIE TTOJIOKEHHSI aTOMHO-MOJIEKYIISIPHOTO YYEHHS H HaBpiku: J[eMOHCTPHPOBATH HABBIKU IPHMEHEHUS 3aKOHOB
MO}.lleb O6LLl?D{ u TIPOU3BOJHBIX OPraHHYECKUX OCHOBBI coupemeuuoﬁ TEOPUH CTPOCHHMS BEIIECTBA. I[emoucxpnpom‘rb HaBbIKH TCPMOJAMHAMHUKH JUTA MPEACKA3aHUA BOSMOKHOCTH W HAIPaBJICHHUSA
q)yHﬂaMCHTaHBHa HeopraHmuecKas E}:l/ ONH/ 15/30/0/50/10/15 2 MOJICKYJT. COBpCMCHHHC TIPUMCHCHHUS 3aKOHOB TEPMOJIMHAMHUKH JUIA MPEJICKA3aHUA BO3MOKHOCTH U HAITPABJICHUS | IPOTEKAHUA XUMHUYECKHUX TIPOLIECCOB, JIEMOHCTPUPOBATH HABBIKA 23
oS XHMHS XUMHH KB 1209 d)muxo»xumwiecme METO/Ibl [[IPOTEKAHUSI XUMHUYECKHUX IPOLIECCOB, JIEMOHCTPUPOBATH HABLIKK [IPOBEACHUS TIPOBEACHHUS XUMHYECKOTI'0 IKCIIEPUMEHTA B Jla6opa'10pm,1x YCIIOBUSX.
aHanM3a. XHMHYECKOTO IKCIIEPUMEHTa B Tab0OpaTOPHBIX ycIoBuAX. MeTh HaBbIKM NpaBunbHOH  [Kommerenuun: VMeTh HABBIKM NPABHILHOM 06pabOTKH PE3yIbTATOB
00paboTKH Pe3y/IbTATOB IKCIIEPHMEHTA. IKCIIEPUMEHTA.
Prerequisites: School courses: | Purpose: Students will be able to demonstrate knowledge of the material world in all the | Knowledge: To know of the composition of substances and the processes
chemistry, physics, diversity of its existence and transformation. To demonstrate knowledge of the of their transformation, their structure and necessarily energy changes in
mathematics composition of substances and the processes of their transformation, their structure and  |the reacting environment.
Post-requisites: Chemistry of [necessarily energy changes in the reacting environment. Abilities: To explain the main provisions of atomic-molecular doctrine
Functional Derivatives of Content: To explain the main provisions of atomic-molecular doctrine and the and the foundations of the modern theory of the structure of matter.
Module of General and BD/ GICh Orga_nic Molegules. Modern foundgtions of the modern theory gf the struc_ture of mat_te_r: To dem_onst_rate the skills of  [Skills: To demonstrate the skills of applying the laws of thermodynamics
Fundamental Inorganic £C 1209 15/30/0/50/10/15 | 2 Physico-Chemical Methods of [applying the laws of thermodynamics to predict the possibility and direction of the course |to predict the possibility and direction of the course of chemical 23
Chemistry Chemistry Analysis. of chemical processes, to demonstrate the skills of conducting a chemical experiment in  |processes, to demonstrate the skills of conducting a chemical experiment

laboratory conditions. To Be able to correctly process and explain the results of the
experiment.

in laboratory conditions.
Competencies: To Be able to correctly process and explain the results of
the experiment.




TIpepexBu3urrep:
Beitoprannkaibik XHMHAHBIH
TEOPUSNBIK Herizaepi 1.
MawmanipikKa Kipicrie

Makcarbl: CTyaeHTTep 31eMEHTTEPAIH NEPUOATHIK KYHECIHIH

KYPBUIBIMBIH, KapanaibiM 3aTTapIblH XMMHUAIBIK KOHE KPHCTAILTIOXUMHSIIBIK
KYPBUIBIMBIH KOPCETE aJla/ibl; KapanaibiM KOCBUIBICTAP/IbIH (DH3HKANBIK AKOHE XUMHUSITBIK
KACHETTEpiH CHIIATTai aa/ibl, ONap/Abl aly NPHHLMITEPIH Heri3aei anaisl.

Biimi: aeMeHTTep iR MepHOATHIK KYHECIHIH KypbUIBIMBIH, KapanaibiM
3aTTap/IbIH XUMHUAIIBIK JKOHE KPUCTAIUIOXUMHUSIIBIK KYPBIIBIMBIH KopceTe
aJ1ajibl; KapanaibiM KOChUIBICTAPAbIH (PU3UKANIBIK KOHE XMUMHSUIIBIK,
KacHeTTepiH CUIaTTaii Gineni, OJlap bl any NPUHIMITEPiH Heri3aei

TocTpexkBu3nTTEp: Masmynbl: EXHIIINIK KOCBUIBICTAap/Ibl JKIKTEY JaFAbUIAPBIH KOPCETY, eKLTiK Gineni.
Befopranma s OpraHuKanbik KOCBUIBICTApIBIH K]J-HCTZIH-JIOX?IMHSIHLI]( K¥pLIIII>IM.l>IH cunarrail Oiny. Kypaem XUMHsIIBIK Hlfgmuiniri: ExiHmIiziK KoChUIBICTap bl XKIKTEY JaFAbIIaPbIH KepCény,
I . BHTN 2/ MOJIeKyJTallap IbIH KOCBUIBICTAPIBIH JKIKTEIyiH Olly; PHAPOKCHATEP/ CHIIATTAMAIIBIK KOCBUIBICTAP, €Kik KOCBUIBICTAPIIBIH KPHCTAIOXUMHUSIBIK KYPBLTBIMBIH HIepesi.
prexi XuMus XHMHSAHBIH L . . . X L
Moy TeopHALIK BIUTK 2910 8 |30/45/30/70/20/45| 3 (DyHKLMOHAABI ONApILIH KL.IHIKLIJIHLIK-I}SI‘BI'I KacHeTTepi, aM(OTEPHAIIBIK JKOHE TOTHIFY KacHeTTepi ) Jlarapicbl: Kypgem XUMUSIBIK KOCBUIBICTAP/IBIH KiKTeIyiH OiTy; 22
Herisﬂepi 2 TYBIHABIIAPBIHBIH XUMHSCBI. peTIHAC TYClHy.(KZ.ipal?lal/ll:lfVl JKOHE KYp}{lEﬂl 3aTTapablH C])HiilflKa-XHMHﬂﬂblK KaCHETTEPIH l'l/l}:l.p()FlelIlTelel ({HHBTTBMMHK KOCBUIBICTApP, OJIapAbIH Kl:ll.ll]l{l;lJ'l‘IllrlK-
3amaHyH (pM3MKA-XUMUSIBIK | Taylgay/IbIH HEri3ri oficTepin MeHrepeni. HETi3ri KacuerTepi, aM)OTEepPHIIBIK KOHE TOTBIFY KacHeTTepi peTiHie
Tanzjay omicTepi. TYCiHy.
Kysiperriniri: Kapanaiieiv sxone Kypaeni 3aTTap/bis (usuka-
XHMHSUIBIK KACHETTEPIH Taiay/IbIH HETi3ri oicTepin MeHrepei.
TpepexBH3NTDHI: Ienab: CTyIeHTH CMOTYT JIEMOHCTPHPOBATH 3HAHHE CTPYKTYPBI IIEPHOINIECKOH 3HAHMA: 3HATH CTPYKTYPHI IEPHOMUECKOl CHCTEMBI JIEMEHTOB,
TCOpC’FM‘lECKHC OCHOBBI CHCTEMBI JJIEMCHTOB, XHMHYECKOTO U KPHCTAIUIOXUMHYECKOTO CTPOCHHUSA MTPOCTHIX XUMHYECKOTO U KPUCTAIUIOXHUMHUYECKOT0 CTPOCHHUA NMPOCTHIX BEIICCTB,
HEOPraHW4ecKoi XUMHHM 1.  |BelecTB; XapakTepu3oBaTh GU3NIECKHE H XHMUYECKHE CBOICTBA MPOCTHIX COCIMHEHHUIH, | XapaKTeph30BaTh (PU3HUECKHE H XHUMHYECKHE CBOMCTBA IPOCTBIX
Baeienne B cnienuanbHOCTh  (0G0CHOBBIBATD MPHHIIAIIBI X HOJY4EHHS. COC/IMHEHUH, 000CHOBBIBATH PHHLAIIBI X MOIYYCHHS.
MocTpexBusuThbl: Xumus Conep:xanue: JleMOHCTPHPOBATH HABBIKU KIaCCH(UKALNN OUHAPHBIX COCIMHEHHIA, Ymenusi: J[eMOHCTPHPOBATH HABBIKH KIACCH(UKAIIMKN OMHAPHBIX
(DYHKIMOHAIBHBIX YMETb ONHUCHIBATH KPHCTAIIOXHMHYECKOE CTPOCHHE OUHAPHBIX COCAMHEHHIA. COCJIMHEHHH, yMETh OIHCHIBATH KPHCTAIIOXHUMUYECKOE CTPOCHHE
Monyns Teoperuieckue BV TONH 2/ MPOM3BOJIHBIX OPTaHMYECKUX | JIeMOHCTPUPOBATH 3HAHMUS 110 KIACCH(PHKALHMH CIIOKHBIX XHMUYECKHX COSIHHEHHI; OMHAPHBIX COCTMHEHUH.
Q)yﬁnaMeHTemBHa Heop?‘(;:::ckoﬁ KII[S 2210 8 |30/45/30/70/20/45| 3 Mmosteky1. CoBpeMeHHbIe YMETh OOBSCHATH MOHUMaHUK THIPOKCHIOB KaK XapaKTePUCTHICCKHX coequHeHni, nux |HaBbikn: JleMOHCTpUpOBATh 3HAHHA MO Knaccnd)nkaunu CII0KHBIX 23
S XHMUS (DU3NKO-XMMHYECKHE METOJIBI | KHCIIOTHO-OCHOBHBIE CBOCTBA, aM(OTEPHOCT M OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX | XMMHYECKUX COCMHEHHUI; yMETh 0OBACHATH IOHUMAHHH THIPOKCUIOB
XiMH 2 aHanMsa. CBOMCTBA. BJTB}.'[ETB OCHOBHBIMH TIPUCMaMH aHAIH3a Cl)VBMKO-XPIMHqECKHX CBOJICTB KaK XapaKTepUCTHYCCKUX COC}JHHCHHﬁ, HUX KACJIOTHO-OCHOBHBIC
MPOCTHIX M CIIOKHBIX BEIIECTB. CBOJiCTBA, aM(POTEPHOCTD M OKHUCIUTEILHO-BOCCTAHOBHTEIBHBIX
cBoOifcTBA.
Komnerenuun: Biajets OCHOBHBIMH MPHEMaMH aHATH3a GH3HKO-
XHUMHYECKHX CBOMCTB TMPOCTBIX U CIIOKHBIX BELIECTB.
Prerequisites: Theoretical Purpose: Students will be able to demonstrate knowledge of the structure of the periodic |Knowledge: to know of the structure of the periodic table of elements,
Fundamental of Inorganic table of elements, chemical and crystal-chemical structure of simple substances; chemical and crystal-chemical structure of simple substances; characterize
Chemistry 1. Introduction to  |characterize the physical and chemical properties of simple compounds, substantiate the  |the physical and chemical properties of simple compounds, substantiate
Specialty principles of their preparation. the principles of their preparation.
Post-requisites: Chemistry of [Contents: Demonstrate skills in the classification of binary compounds, be able to Ability: to demonstrate skills in the classification of binary compounds,
Module of Theoretical Functional Derivatives of describe _tr_1e c_rystal-chemical struc?ure of binary compou_nds. Demonstrate_ knowledge of |be able to describe the crystal-chemical structure of binary compounds.
Fundamental Fundament_al of BD/ TFICh 2/ 8 |30/45/30/70/20/45| 3 Orga_nic Mulec_ules. Modern |the cla'§5|f|catlon of con'_npl_ex chemical comp(_)und_s; explain the u_nderstandlng _o_f Skills_: to demonstrate knovyledge of the clas_sification of cpmplex 23
Chemistry Inorgamc EC 2210 Phy5|cc_>-chem|cal Methods of [hydroxides as_characterlstlc compounds,_thelr aud—base_ properties, _amphoterlcny and chemical _cqmpounds; explain _the qnderstandlng o_f hydroxides as
Chemistry 2 Analysis. redox properties. Master the basic techniques of analyzing the physical and chemical characteristic compounds, their acid-base properties, amphotericity and
properties of simple and complex substances. redox properties.
Competencies: Master the basic techniques of analyzing the physical and
chemical properties of simple and complex substances.
TIpepexBu3urrep: Makcarbr: CryieHTTep XUMMSUIBIK JKEKe 3aTTapbIH YThIMIbI aTayjapbl KYHeciH: Biznimi: 3aTTappiH Kypambl MEH OJIap/ibIH ©3repy HPOLECTEPi, ONapIblH
BeifopraHukabiK XHMUSHBIH | Ke3AeHCOK Oenriepi, ary Tociniepi, alrybIHbIH aThl 00ifbIHIIa GiTiMAEePiH KepceTe KYPBUIBIMBI %9HE PEaKTUBTI OPTAIaFbl SHEPreTHKANBIK 03repicTep
TEOPUSNIBIK Herizaepi 1. anazpl. XUMUSUIBIK (popMyIaaparsl GapiiblK aKIapaTThl, 3aTTap/bl KIKTEY Typaisl OGinimaepin Ginesi.
MamanibIKKa Kipicre TPUHIMNTEPiH Gilipyre THIPHICATHIH OPraHUKANIBIK XKoHE OelopraHHKaIbIK Hxempiiri: AToM-MOJIEKy/Ia/IbIK UTIMHIH HEri3ri epeskenepin skoue 3aT
XUMHATEIK IocTpexBH3HTTEP: xocunuctrapubm Kasipri oHe XaJbIKapalblK HOMEHKJIATYPAChl Typajibl OLTiMaepiH KYPBUIBIMBIHBIH Ka3ipri TEOPUSCHIHBIH HETi3ePiH MEHrepesi.
Ipreni xumus KOCBUTBICTAPBIH HKNZh OpraHHKaIbIK KepceTei. ) JlaFabichl: XI/IMI/I?{J‘IB.IK TPOLECTEP aFBIMBIHBIH MYMKIH/ITT MEH
Moy A BIVTK 2210 30/45/30/70/20/45| 3 MOJTEKyTaNapIbIH Ma3smyHbI: -XI/I.MM.S{J'IBIK (opMynanapaars! 6apibIK aKMapaTThl, 3aTTapibl KiKTey GarbIThIH GOJKAY YUK TSPMOAMHAMHKA 3AHUIAPbIH KOTLAAHY 22
dlyHKLlMOHaﬂ,ElH TPUHLUIITEPIH Gmmpyre ThIPBICATBIH OPraHUKAJIBIK KIHE Geﬁopraﬂuxaﬂux JarIblIapbIH KOPCETII, 3€PTXaHATBIK )Ka*‘}'[aﬁ}'[a XUMHSIIBIK SKCTIEPUMEHT

JKOHE KIKTEITyl

TYBIH/IBLTAPBIHBIH, XUMHSICHI.
3amaHyH (U3NKA-XUMHSIBIK
Tanaay dJicTepi.

KOCBUTBICTAP/IBIH Ka3ipri jKOHe XalbIKapayIblk HOMEHKIJIATYpachl Typaiibl GimiMaepin
kopcereti. KochUIbICTBIH KYPaMbIH, XMMHSUIBIK XKOHE KEHICTIKTIK KYPbUILIMBIH KOPCETY
Ke3iHJie 3aTTap/IbIH aTaybl YIIH YTHIMIBI JKOHE JKyiiesli HOMEHKIaTypaHbl KOJIIaHy
JaFAbLIAPBIH KOPCETE alajbl.

JKYPri3y JaFAbUIapblH KOpceTei.
Kysiperriiiri: DxcriepuMeHT HOTHXKEIEPIH AYPBIC OHIEII, TYCIHAIpe
oGineni.




Knaccudukauus n

TIpepexBH3HTHI:
TeopeTH4ecKHe OCHOBBI
HEOPraHUYecKoi Xumuu 1.
Bsezienne B cnenmanbHOCTh
TocTpekBU3HTHI: XUMUSL
(DYHKIMOHANBHBIX

Lean: CTyneHTb CMOTYT I€MOHCTPHPOBATE 3HAHHS CUCTEMbI PALlMOHAIBHBIX HA3BAHUI
XHMHYECKH HHIMBUIYaJIbHBIX BEIIECTB 110: CIIy4aifHbIM IIPH3HAKaM, IO Ciocobam
TOJTy4EHHsI, IO MMEHH NMEePBOOTKPbIBATENs. JeMOHCTPHPOBATL 3HAHHSI COBPEMEHHOI 1
ME3KIyHapOIHOIH HOMEHKIIATYphl OPraHHYECKHX U HEOPTaHHYECKUX COEMHEHHII,
CTpeMsILIeHcs BLIPA3UTh BCIO HH(OPMALINIO, CONEPIKALIYIOCS B XHMUUYECKHX (hopMyax,
TPUHIAIEI KIACCH(HKALIMK BEIIECTB

3H2H“ﬂ: 3HATH 110 COCTAaBy BELIECTB U IpoLECCaM UX npespameﬂuﬁ, ux
CTPYKTYPBI C 3HEPreTH4eCKMMH H3MEHEHHAMH B pearupyroiei cpese.
YMeHusi: 0OBACHATH OCHOBHBIE TOJIOXKEHHS AaTOMHO-MOJIEKY/IAPHOTO
YUCHHSA H OCHOBBI CDBpCMCHHOFl TCOPHH CTPOCHUA BELIECTBA

Hagbiku: HEMOHCTPHPUBET!: HaBBIKM [IPUMCHCHHSA 3aKOHOB
TEPMOJIMHAMUKH JUISl TIPEJICKa3aHusl BOSMOKHOCTH ¥ HAIPaBJICHHS

Monyns HOMEHKATypa Bl KNHS/ NIPOU3BOJHBIX oprannyeckux |Comepsxanue: J[eMOHCTPUPOBATH 3HAHHS COBPEMEHHOI 1 MEKIYHAPOIHOMH MPOTEKAHUS XUMHUECKHX MTPOLECCOB, IEMOHCTPHPOBATh HABBIKU
bynnamentanbha XUMHYECKHUX KB 2210 30/45/30/70/20/45| 3 mostexyt. CoBpeMeHHbIe HOMEHKJIATYPhI OPTaHUYECKHX M HEOPraHUYECKUX COCIMHEHUH, CTPEMSILEHCA BRIPA3HTh |IIPOBEACHHS XUMHYECKOTO YKCIIEPUMEHTA B JIa00PATOPHBIX YCIOBHSIX. 2
A Xunis CcoeMHeHH i (DU3MKO-XUMUYECKHE METOJIBI | BCIO HH(OPMALIHIO, COJIEPIKANIYIOCS B XHMHUYECKUX (OPMyIIax, IPHHLIAIIBL Komnerenuun: VIMeTh HaBBIKM NPAaBUILHOI 00PabOTKM pe3ybTaToOB
aHainMsa. maccudmkauuu BCIICCTB. HEMOHCTPMPUB&TL HaBBIKH IIPUMCHCHUSA pauuon‘leoﬁ u OKCIIEPUMEHTA.
CHCTEeMaTHYeCKON HOMEHKIIATYpPHhI /UTsl HA3BaHUs BELIECTB IPH OTPaKEHHUHU COCTaBa,
XUMHYECKOTO U TIPOCTPAHCTBEHHOTO CTPOCHMSA COCTMHCHHUS.
Prerequisites: Theoretical Purpose: Students will be able to demonstrate knowledge of the system of rational names |Knowledge: To know of the composition of substances and the processes
Fundamental of Inorganic of chemically individual substances by: random signs, by methods of obtaining, by the of their transformation, their structure and necessarily energy changes in
Chemistry 1. Introduction to  |name of the discoverer. To demonstrate knowledge of modern and international the reacting environment.
Specialty nomenclature of organic and inorganic compounds, seeking to express all the information |Abilities: To explain the main provisions of atomic-molecular doctrine
L Post-requisites: Chemistry of [contained in chemical formulas, principles of classification of substances. and the foundations of the modern theory of the structure of matter.
Module of Classification and Functional Derivatives of Content: To demonstrate knowledge of modern and international nomenclature of Skills: To demonstrate the skills of applying the laws of thermodynamics
Fundamental | Nomenclature of | BD/ CNChC 30/45/30/70/20/45| 3 Organic Molecules. Modern  [organic and inorganic compounds, seeking to express all the information contained in to predict the possibility and direction of the course of chemical 23
Chemistry cgrr:prgfs(ljs EC 2210 PhysiC(_)-ChemicaI Methods of chemi_cal for_mulas, principles o_f classification of substances. To demonstrate the skills o_f processes, to demc'nr_mstrate the skills of conducting a chemical experiment
Analysis. applying rational and systematic nomenclature for the names of substances when reflecting |in laboratory conditions.
the composition, chemical and spatial structure of the compound. Competencies: To Be able to correctly process and explain the results of
the experiment.
l'lpepelcnmmTTep: MalccaTu: CTy;[CHTTCp CanablK JKOHE CaH/IBIK TaJI1ay/IbIH TCOPHSIBIK HC]‘i3}Z[Cpi MCH Ei.)'li il canajplK )KOHE CaH/BIK TAJIJIay/IbIH TCOPHSAIIBIK HCI"i3}1Cpi MCH
BeiiopranuKaibik XUMHUSHBIH | o1iCTePiH, KOJIIAHBUIATEIH XMMHSUIBIK PEAKLIUSIAP/IbIH TYPJIEPIH CHIIATTAMN ajajbl. QJliCTepiH, KOJIAHBLIATHIH XUMHUSIIBIK PEaKLUsIAp/IBbIH TYPIIepiH
TEOPHANBIK Herizzepi 1. ChiHama alty XoHe ChIHaMa ajly MaHBI3/IbUIBIFBIH TYCIHITH TYCIHAIPY. cumaTtTait Ginesi.
DNeMEHTTEP XMMHUSICHI. Masmynbl: BelfopraHuKabIK 9HE OpraHHKaJIBIK 3aTTap bl Tajiay/ia aneikray, 6emy, |Mkemaiiiri: Coinama amy %oHe ChIHAMAa ally MaHBI3IbUIBIFBIH TYCIHINH
Ipreni xumust AHAHTHKAIBIK | /TK AH/ 5 30/30/0/55/12,5/2 5 TocTpekBuU3NTTep: 3amayu |Gety joHe LIOFBIPIAHABIPY dticTepin Kouana Gity. ILIMKi3aTTbl, sxapThliaii TyCiHlpe amy sl MEHrepesti. 2
Moy XUMHSA. 2304 2,5 (DU3MKa-XUMUSITBIK TaIIay (habpukaTTap Bl X%oHE aifbIH OHIMJI TanIay onicTepiH MeHrepy. 3amMaHayn acnantap MeH | Jlapabicbt: LINKi3aTThI, sKapThuIail (aOpHKaTTap/Ibl KOHE JaifblH OHIMI
onicrepi.Hanoxumust xome anmaparTapa Tajujiay Kyprisy AarAbLIapbiH KalbinTacTeipy. Taunay HoTHKeNepiH Taszay diCTepiH MEeHrepy.
HaHOTEXHOJIOTHsI CTaTHCTUKAJIBIK OHJIEY, OJIap/IbIH TyPBICTBIFBI MEH XKaHFBIPTBUTYBI AaFAbLIapbiH KepceTy. |Kysiperrimiri: Tangay HOTHKeNEPiH CTATHCTUKAIIBIK OHIEY, OJIap/IbIH
JYPBICTBIFBI MCH KAaHFBIPTBUTYBI JIaF IbUIAPBIH KOPCETY.
l'lpepelcnmun,l: ]_leJ'IlzZ CTy}JCHTH CMOTYT OXapakTepHU30BaTh TEOPETHYCCKHE OCHOBBI H METO/IbI 3"2"“9]: 3HATB 10 COCTAaBY BEIICCTB M MpoIecCaM UX Tlpchal.lICHHﬁ, ux
Teope’ruqecxne OCHOBBI Ka4yeCTBEHHOI'0 ¥ KOJIMYECTBEHHOI'O aHaIn3a, TUIIbI IIPUMEHAEMBIX XUMHUYECKUX CTPYKTYPbI ¢ DHEPreTHYECKUMH U3MEHEHUAMH B pearupylomeifl cpele.
HEOPraHWYeCcKo# Xumun 1. peakiuii. OOBICHUTH TOHUMAHNE BAKHOCTH NPOOOTOOpa M MPOGOMOArOTOBKH. YMmeHusi: 00bACHATH OCHOBHbIE IOJIOKEHHS ATOMHO-MOJIEKY/IIPHOTO
XUMHS AIIEMEHTOB. Couepmanue: ‘VMeHHe HCI0JIb30BaTh METOAbI 06Hapy)KCHH5{, BBIJICJICHUA, PA3/IC/ICHNUSA U [ YICHUS W OCHOBBI COBpCMCHHOﬁ TCOPHUH CTPOCHHUS BCIICCTBA
TlocTpekBU3HTBI: KOHILIEHTPUPOBAHHS B aHAIIM3€ HEOPraHUYECKUX M OPraHNYeCKUX BelecTs. Bianers Hagwbikn: Brasets MEeTOIaMi aHaNM3a ChIPbS, MOTy(pabpHKaToB 1
Mojyms nw 30/30/0/55/12.5/2 CoBpeMeHHbIE (H3HKO- METOJIaMH aHAH3a ChIPbs, Momy(habpnukaToB 1 roToBO# mpoaykimu. ChopmupoBaTh rotoBoii npoaykuuu. CHopMupoBaThH HABBIKH IPOBEJICHUS AaHATN3A HA 25
(dynnamenTanbHa | AHaJIHTHYECKas. KB AH/ 5 25 ’ 5 XUMMYECKHE METO/Ibl aHAJIH3A. |HABBIKM IPOBEICHHUS aHAJIN3a HA COBPEMEHHbIX MPUOOpax u anmnaparax. COBPEMEHHBIX IPUOOpax U armaparax. 26'
S XUMUS XUMHS. 2304 ’ Hanoxumus n JIeMOHCTPHPOBATh HABBIKH TIPH CTATHCTUYECKOH 00paboTKe pe3ynbTaToB aHAH3a, Kommnerenuun: J[eMOHCTPUPOBATH HABBIKY IPU CTATHCTUYECKON
HAHOTEXHOJIOT U, TIPaBUIBHOCTH U UX BOCIIPOU3BOAUMOCTH. OGPQGOTKE PE3ynbTAaTOB aHAJIM3a, MPABUIIBHOCTH U UX
BOCIIPOU3BO/IUMOCTH.
Prerequisites: Theoretical Purpose: Students will be able to characterize the theoretical foundations and methods of |Knowledge: To know of the composition of substances and the processes
Fundamental of Inorganic qualitative and quantitative analysis, the types of chemical reactions used. Explain the of their transformation, their structure and necessarily energy changes in
Chemistry 1. Chemistry of the |understanding of the importance of sampling and sample preparation. the reacting environment.
Module of . Elements. Contents: Ability to use methods of detection, isolation, separation and concentration in [ Abilities: To explain the understanding of the importance of sampling and
Fundamental Analytical ChD/ Ach/ 5 30/30/0/55/12,5/2 5 Post-requisites: Modern the an_alysis of_in_or_ganic and organic sgpstances. Own the methods of analysis of raw sample preparation. ) ) o 25,
Chemistry chemistry. BC 2304 25 Physico-Chemical Methods of |materials, semi-finished products and finished products. To develop the skills of Skills: To own the methods of analysis of raw materials, semi-finished {26

Analysis. Nanochemistry and
Nanotechnology

conducting analysis on modern instruments and apparatus. Demonstrate skills in statistical
processing of analysis results, correctness and their reproducibility.

products and finished products.
Competencies: Demonstrate skills in statistical processing of analysis
results, correctness and their reproducibility.




TIpepexBu3urrep:
Beitoprannkaibik XHMHAHBIH
TEOPUSNBIK Herizaepi 1.
DNIeMEHTTep XMMHSICHI.
TocTpexkBu3nTTEp: 3aMaHyH

Makcarbr: CTyICHTTEp IIHKI3aTThIH, MaTepPHAIIAP/bIH KOHE JaibIH OHIMHIH
ColKeCTIriH TeXHUKaNIBIK TaJIay/1a, OHJIIpic IPoLeciH Ke3eH-Ke3eHIMeH baKpLIayIa
GimimMaepin kepcete anaabl. TanaayablH TEXHUKANBIK, XHMHUSIBIK, (H3HKa-XHMHSIIBIK
KoHE (PM3MKAIBIK dICTepi: TPaBUMETPHS, THTPUMETPHS, SIEKTPOXHMHSIIBIK, ONTHKAIIBIK
JKOHE XPOMATOrpadUsIbIK TOCUIAEPIH KYPrizy NPOLECiH TYCIHIIpe amabl.

Binimi: MaTtepuanabik oHIIpic MEH FHUTBIMH 3€PTTEYIEpPIE XHMHUSIIBIK
3aTTap/bl GakkLIay oticTepi Typaihl Ginesmi.

Hxemainiri: AHaTUTHKAIBIK XUMHSHBIH METPOJIOTHSUIBIK HETi31epiHiH
MaFbIHACHIH TYCIHE aly/ibl MEHrepe/i.

Jlarapichl: AHAIMTHKANBIK XUMHSHBI TEOPHSIIBIK OKBITY/IBIH Gipi3aimiri

Ip]‘e_ﬂi XHMHST ;Z):::I;?:j:; TPAA 30/30/0/55/12,5/2 dJPl.BHKaTXMMMﬂIIHK Tanagay M?SM\L.HBI: TaJ'l}:lay}Jl:lH TEXHUKAJIbIK, XUMHUSAJIBIK, Ebl/l'sl/lKa-lelMHS{ﬂbIK JKOHE d)l/l'll/lKa.ﬂLlK KC’SiHIle Jar[pliap MEH Aarabliapabl KaJ'll:l.l'lTaCTb[py )KQHC BHIl.ipiCTE
Moy AHATHTHKATBIK KII/TK 2304 25 5 onicrepi. HanHoXuMuS sx0He QiicTepi: rpaBUMETpPUS, 1.'m‘pn-MeTpm{_, 3ne](rp0x¥4an_Ln<', ONTHKAJIBIK KIHE n_pamm(anm( SKYMBICTapIIbl OPBIHAAY Kes_u-me aFa GUTiMIEpiH Komana | 24
QﬂiCTepi HAHOTCXHOJIOTHUA XpOM'dT(Jl‘paC])MS{HblK TACUIACPIH KYPri3y NpoUECIH TYCIHAIPE ala/bl. CTyIleHTTeF . 6|J'ly TCXH(T\HOI'.MS{HBIK TIPOLECTEP MECH OHIM CallaChlH Tajl1ay KOHE
acranTtap MeH amnmnapaTrap/a Tajlay/bl OpbIHay JaFablIapblH, Talaay HOTHKEIepiH, Gaxpliay Outei.
JIONIK MEH KaHTalaHbIMIBLIBIKTBI CTATHCTUKANIBIK OHJICY Ke3iHzie narabinapbid kepeere  |Kysiperrimiri: XuMusiibik Tajjiay ’Kyprisy AafAbLIapblH KaIbIITACTBIPY,
ajajpl. KYPAEITi XUMHSAIBIK MPOIECTEPi, KyOBIIBICTAp MEH 3aHIAp/Ibl 3epaeey
Ke3iHJle OHBI Urepei.
l'lpepelcawsu'ru: ]_leJ'Ilz: CTy}Z[CHTbI CMOTYT IEMOHCTPHPOBAThL 3HAHHA B TCXHUYCCKOM aHAIIN3¢ 3“2““5!: 3HAaTh METOJ0B KOHTPOJIA XMMHYECKHX BCIICCTB B
Teopel‘nqecxne OCHOBBI COOTBETCTBHS MCXOJIHOI'O CBIPbsI, MATEPHATIOB U TOTOBOM TNPOAYKLWH, B nocTauitHoM MaTepHuaJbHOM IPOU3BO/ICTBE U HAYYHBIX UCCIIEIOBAHUAX.
HeOpFaHM‘lECKOﬁ XuMmun 1. KOHTPOJIE TEXHOJIOTHYECKOTO Mpo1necca Npou3BoICTBA. OOBICHUTD Tponecc VYmenus: ITonuMarh 3HaUYCHHE METPOJIOTHYECKHX OCHOB
XUMHS SNIEMEHTOB. TIPOBE/ICHHUS TEXHUYECKOI'0, XHMHUYECKOTO, (bHSHKO-XHMH‘ISCKOI‘O u dJH'SH'-ICCl(Ol'() AHAITUTHYECKON XHUMHUH.
HOCTPEKBHSHTBIZ MCTOJIOB aHA/IM3a: TPAaBUMETPHIO, THTPUMETPHIO, IJICKTPOXUMHUYCCKHE, OTITHYCCKHE H Hagpiku: chopanosaTL YMCHHSA U HABBIKH TIPH TTOCIC0BATCIBHOCTH
Moyis AHaTHTHIECKHE CoBpeMeHHbIE (H3HKO- XpoMarorpaduyeckie MeTo bl TEOPETUYECKOro 0OydeHNUs aHATUTHIECKOH XUMUH M YMEHUS IPUMEHSATH
pynnavenTaroia METOZBI . nu/ AMTP 30/30/0/55/12,5/2 5 XUMHYecKie MeTo/ibl anamm3a. | Comep:kanne: OOBACHATE IPOLECC IIPOBEJCHHS TEXHHIECKOT0, XHMHUUECKOTO, (PH3HKO- | [TOydCHHbIC 3HAHHS IPH BHITOIHCHIH MPAKTHUCCKHX PaboOT Ha 25,
S XUMHS TEXHHUECKOH KB 2304 2’5 Hanoxumust n XUMHYECCKOTO U Q)MBHQECKOFO METO/IOB aHAJIN3a: TPABUMETPHIO, THTPHMETPHIO, TIPOU3BOJCTBE: aHAIU3 U KOHTPOJIb TEXHOJIOTHYECKHUX IIPOLECCOB U 26
TPaKTHKH HAHOTEXHOJIOTU. DNEKTPOXUMHYECKHUE, ONITHYECKUE U XpOMaTOl']JEleH'-ICCKl/IB METO/IbI. CTyZleHTLI CMOTyT KayecTBa IPOAYKIHH.
JEMOHCTPHPOBATL HABBIKH MPOBECCHUA aHAIN3a HA anﬁOan W anmnapartax, HaBbIKH TIpA KOM]’IeTeH[lMl/l: Cq)()pMPIpOBaTL HaBBIKU TIPOBEJICHHUS XMUMHYECKOTO
CTaTHCTHYECKOI OGpaGOTKe Pe3yNbTaTOB aHalnu3a, NPaBUILHOCTH U AHaIM3a, OBJIAJCTh UM NMPH H3YYCHHUH CIIOKHBIX XUMHYCCKHX MPOLIECCOB,
BOCIPOU3BOIUMOCTH. SIBIICHHH W 3aKOHOB.
Prerequisites: Theoretical Purpose: Students will be able to demonstrate knowledge in the technical analysis of the |Knowledge: To know of methods for controlling chemicals in material
Fundamental of Inorganic conformity of raw materials, materials and finished products, in the stage-by-stage control |production and scientific research.
Chemistry 1. Chemistry of the |of the production technological process. Explain the process of carrying out technical, Abilities: To understand the importance of the metrological foundations
Elements. chemical, physicochemical and physical methods of analysis: gravimetry, titrimetry, of analytical chemistry.
Module of Analytical Methods Postjrequisite_s: Modern electrochemical, gptical and chromatographic meIhOfis. ) ) ) Skills:_ To form_ skills and abiligigs in the sequence of theoretic_al training in
Fundamental of Technical ChD/ | AMTR 30/30/0/55/12,5/2 5 Physico-Chemical Methods of |Contents: Explain the process of carrying out technical, chemical, physicochemical and  |analytical chemistry and the ability to apply the knowledge gained when |25,
Chemistry Practice BC 2304 25 Analysis. Nanochemistry and |physical methoc_is of analysis: grawmetfy, titrimetry, electrochemlca_l, o_ptlcal and_ performlng practical work in production: ‘analy5|s and control of 26
Nanotechnology chromatographic methods. Students will be able to demonstrate skills in performing technological processes and product quality.
analysis on instruments and apparatus, skills in statistical processing of analysis results, Competencies: Formulate the skills of conducting chemical analysis,
accuracy and reproducibility. master it in the study of complex chemical processes, phenomena and
laws.
TIpepexBusuTTEp: Makcarbl: CTyeHTTep KOMIPCyTeKTepIiH HEeri3ri XUMHSUIBIK KACHETTEPiH jKoHe Binimi: kemipcyrekTepiH Heri3ri XUMUSUIBIK KACHETTePiH KoHe
ECﬁOpFaHMKa}THK XUMUSAHBIH OPraHruKaJIbIK KOCBUIBICTAPABIH KYPbUIBIM/IBIK TCOPHACHIH, SJICKTPOH/IBI 3C1)C1)CKTiIICp}Z[i, OPraHuKaJIbIK KOCBUIBICTAPABIH KYPbUIBIM/IBIK TCOPHACHIH, SJICKTPOH/IBI
TEOPHsUIBIK Herizzaepi 1,2. OpraHMKaJIbIK KOCBUIBICTAPIBIH PEAKIIHIAPbIHBIH HEri3ri MEXaHU3MIEPiH cuaTTai s dexrizepi, OpraHuKaibIK KOChUIBICTAPIbIH PEAKIHsIAPBIHBIH Heri3ri
MawmanipIkKa Kipicne anajbl. MEXaHM3MJIepiH cumatTaii Ginei.
MocTpexBusuTTEp: Masmynbi: CHHTE3Ii JKacay XKoHE JKY3€re achlpy Ke3iHie OpraHMKaIbIK XHMHAHBIH HMxemainiri: CunTes i sxkacay xoHe jKy3ere achipy Ke3iH/e OpraHHKabiK
] Opranuabic OpraHHKaIbIK HETi3r1 3aHIBUIBIKTAPbI TYpaIbl Gmi»/x.uepiu KOPCETY, KOCBLIBLICTAP/IbIH XUMHSLIBIK XUMMSIHBIH, HETi3ri 3aH/IbIIBIKTAphl TYpajibl OLTiMaEpiH Kopcery,
Ipreni xumns N BIl/ OH/ 5 30/30/0/55/12,5/2 4 MOJIEKyJIanap/IbiH KYPBUIBIMBIHA, EKTPOHIBI dcepiiepine GaitnaHbicThl KackeTTepin oinkay. Herisri KOCBITBICTAPABIH XHMHUSITBIK KYPBUIBIMBIHA, IEKTPOHIBI dcepiiepite 27
Moy TK 2211 2,5 yHKUHOHAI B JKApaThUILICTAHY 3aHIAPbl MEH 3aH/IbLIBIKTApbIHA COMKEC OPraHHKANBIK 3aTTapIbl GailIaHBICTBI KaCHETTEPiH GoIDKail amybl MEHIepe/ti.

TYBIH/IBLTAPBIHBIH, XUMHSICHI.
3amaHyu (U3NKA-XUMHSIBIK
Tanaay dJicTepi.

CHHTE3/ICY JKOHE TaJl/1ay JIarIbUIapbIH KOPCETY. XVIMI/I?{J’IBIK FBIIBIMJAD 60ﬁHHIHa
Ginimzepin kepceTy. XUMHSUIBIK SKCIEPUMEHTTEp, OaKblIay KOHE OJlIIey HOTHKENEPiH
Tannay xoHe TYCiH}]ipy Jlar/IbUTapbIH KATBINTACTBIPY.

JIarbIchI: HETi3Ti )KapaThUIBICTaHY 3aHIaphl MEH 3aH/IBLIBIKTaphIHA
ColfKec OpraHUKayIbIK 3aTTapIbl CHHTE3/EY XKOHE Tajjay JaFAbLIapbH
KepCeTy.

Kysiperriniri: XuMusmbK skciepuMenTTep, 6akpiiay KoHe eley
HOTHIKEJIEPiH Tajjiay KoHe TYCIHIIPY JaF/IbIapbiH KaJbIITACTBIPY.




TIpepexBH3HTHI:
TeopeTH4ecKHe OCHOBBI
HeOpraHudeckoif xumuu 1,2.
Bsezienne B cnenmanbHOCTh
TocTpekBU3HTHI: XUMUSL
(DYHKIMOHANBHBIX

Lenn:CTyAEHTBI CMOTYT OXapaKTEPH30BaTh OCHOBHBIE XUMHUYECKHE CBOHCTBA
YriI€BOJA0OPOI0OB ¥ TEOPHIO CTPOCHHS OPraHuYEeCKUX COEIMHEHUIH, JIEKTPOHHBIC

3¢ (HEKTHI, OCHOBHBIEC MEXaHU3MBbI PEAKIHIl OPraHUYECKUX COCAMHCHHUIL.

Conep:xanne: J[eMOHCTPUPOBATH 3HAHHMS OCHOBHBIX 3aKOHOB OPTraHUYECKOH XHMUH
Tpu paSpaﬁoTKe M OCYIIECTBJIICHUH CHHTE3a, [IPOrHO3UPOBAThH CBOJCTBa COeIMHEHNUI B
3aBHCHMOCTH OT MX XHUMHYECKOTO CTPOCHHS, IEKTPOHHBIX 3P (HEKTOB.
HeMOHCTpHpOBaTL HaBbIKM CHHTE3a W aHaJIN3a OPraHU4YE€CKUX BEIIECTB B COOTBETCTBHHA

3H2H“ﬂ: 3HATh OCHOBHBIC XUMHUYECKHE CBOMCTBA YriaeBoa0poa0B u
TEOPHIO CTPOCHHS OPraHHYECKUX COCIMHEHHIA, SIeKTPOHHbIE I (DEKTEI,
OCHOBHBIC MEXaHHU3MbI pCﬂKuHﬁ OpPraHnveCKux COEI{HHCHHﬁ.

Ymemm: HCMOHCTPHPOBHTB 3HaHUsA OCHOBHBIX 3aKOHOB
OpraHM4ecKoi XMMHH NPH pa3paboTKe U OCYIIECTBICHHN CHHTE3a,
NPOTrHO3UPOBATH CBOICTBA COE,E{I/IHCHHFI B 3aBUCHMOCTH OT UX
XHMHYECKOTO CTPOCHHS, IEKTPOHHBIX 3PPEKTOB.

MOHyJIL o TIPOU3BOJHBIX OPraHHYECKUX
(yHaMenTaNbHA PraHHICcCKas BV OH/ 5 30/30/0/55/12,5/2 4 Mosiekys. CoBpeMeHHbIE C OCHOBHBIMH €CTECTBEHHO-HAYYHBIMH 3aKOHAMH 1 3aKOHOMEPHOCTSAMHU. Hapbiku: JIeMOHCTPUPOBATH HABBIKM CHHTE3a U aHAJIM3a OPraHHYECKUX 24,
- XHUMHA KB 2211 2,5 (usnko-xumudeckue Metobl | CHOpMHPOBATH HABBIKK aHAIM3a H HHTEPIIPETALMIO PE3YNbTATOB XHMHYECKHX BEILECTB B COOTBETCTBUH C OCHOBHBIMH €CTECTBEHHO-HAy4HBIMH 27
aHalu3sa. OKCIIEPUMEHTOB, HaGHKJHEHHﬁ u HSMCPCHHﬁ. 3aKOHAMM M 3aKOHOMEPHOCTAMHU.
Komnerenuuu: ChopMupoBaTh HABBIKH aHAHM3a H HHTEPNIPETALIMIO
PE3YJIbTATOB XUMHUYECKUX SKCIIEPUMEHTOB, HaOIIONeHUI U H3Mep€HH!7L
Prerequisites: Theoretical Purpose: Students will be able to characterize the basic chemical properties of Knowledge: To know the basic chemical properties of hydrocarbons and
Fundamental of Inorganic hydrocarbons and the theory of the structure of organic compounds, electronic effects, the |the theory of the structure of organic compounds, electronic effects, the
Chemistry 1,2. Introduction to |main mechanisms of reactions of organic compounds. main mechanisms of reactions of organic compounds.
Specialty Content: Demonstrate knowledge of the basic laws of organic chemistry in the Abilities: To demonstrate knowledge of the basic laws of organic
Module of Post-requisites: Chemistry of |development and implementation of synthesis, predict the properties of compounds chemistry in the development and implementation of synthesis, predict the
Fundamental | Organic chemistry | BD/EC | OCh 5 | 30/30/0/85/12,5/2 | , Functional Derivatives of depending on their chemical structure, electronic effects. Demonstrate skills in the properties of compounds depending on their chemical structure, electronic| o4
Chemistry 2211 2,5 Organic Molecules. Modern  |synthesis and analysis of organic substances in accordance with basic natural science laws |effects.
Physico-Chemical Methods of [and laws. Demonstrate knowledge of chemical sciences. Form the skills of analysis and Skills: To demonstrate skills in the synthesis and analysis of organic
Analysis. interpretation of the results of chemical experiments, observations and measurements. substances in accordance with basic natural science laws and laws.
Competencies: To form the skills of analysis and interpretation of the
results of chemical experiments, observations and measurements.
TIpepexBu3uTTEp: Makearbr: Crynentrep OpraHukaibiK 3aTTapblH XMMHUSIBIK KYPbUIbIMbI TeOpUschiH,  [Biaimi: Opranukaibik 3aTTap/blH XUMHUSIIBIK KYPbUIBIMbI TEOPUSIChIH,
BelopraHnKaibiK XHMUSHBIH | XMMHAIBIK Oaiinanbic, Gaitnanbic TpTiOi, Oy1aHacTeIpy Typaibl TYCIHIKTEp/li CHIIATTal | XMMUANBIK GainaHkic, GainaHbic TOPTiGi, GyTaHIACTRIPY TypasTbl
TeopusUIbIK Herizaepi 1,2. asnajpl. TycinikTepai cunarraii itesi.
Maman/ipiKKa Kipicre Ma3smynbi: OpraHyKalblK peakiisiap MeXaHu3Mi Typaiibl GitiMzaepin kepeery, Hkempiairi: OpraHuKkabiK peakiusIap MEXaHH3Mi Typaibl OiiMaepiH
Opranukaibik IMocTpexBusuTTEp: COHKECTEH/IIPY/IiH CEKTPOCKOMHSAIBIK HXPOMATOTPADUAIIBIK JJlici HeriziHae urepei.
Ipresi xumust XHUMHUSTHBIH BIT/ OHTN 30/30/0/55/12,5/2 4 OpraHuKaiblK OpraHUKaJIbIK 3aTTAP/IbIH KYPBUIBIMBIH TaJIJ[ay JaF/blIAPbIH KAIBIITACTBIPY. JIaFabIChI:CONKECTeH IPY/LH CIIEKTPOCKOIUSIIBIK HXPOMATOT padUSIIBIK 27
Moyt TEOPHUSIIBIK TK 2211 25 MOJIEKYJIanap/IbiH PeareHTTep/liH apakaThIHACKIH KOHE PEAKIHNs OHIMIHIH NIPAKTHKAIBIK IBIFBIMBIH eCeNTey | /ici Heri3iH/e OpraHUKalbIK 3aTTapAbIH KYPbUIBIMBIH Tajjaay
Heri3aepi yHKUHOHAI B JIaFAbUIAPBIH KOPCeTe/i. JIaFIbLIaPbIH KaJbIITAcThIpa anaibl.
TYBIHBLTAPBIHBIH XUMHSACHL. Kysiperriairi: Pearentrepain apakaTbIHACHIH )KoHE PEaKIUs OHIMIHIH
BamaHyH (HU3HKA-XHMMHSIBIK TIPAKTHKANBIK HIBIFEIMBIH €CENTEY NAaFABLIAPBIH KOPCETE .
Tanaay dJicTepi.
TIpepexBH3HTBI: Heab: CryaeHTbl CMOTYT 0XapaKTepPU30BaTh TEOPUIO XMMUYECKOTO CTPOCHUS 3HaHMsA: 3HATH TEOPUIO XUMUYECKOI'O CTPOCHHUS OPraHMYeCKHX
TCOpCT"‘lCCKHC OCHOBBI OPraHn4eCKuX BCIICCTB, MOHATHA O XUMHYECKOH CBSA3H, TOPAJIKE CBA3H, BCIICCTB, MMOHATHA O XUMHYECKOH CBSA3H, TIOPAZIKE CBA3H,
ueopralmqecxoﬁ XUMHH 1,2 HAMpaBJI€HHOCTH, HACHILIAEMOCTH U l'MGpld/_ll/L"\aLlMld, HaIpaBJIEHHOCTH, HACBILLIAEMOCTH U 1'146]314}11433]_“414,
BBezienne B crenmanbHOCTh Conep:xanue: JIeMOHCTPUPOBATH 3HAHMS MEXaHH3Ma OPraHMYeCKHX PeaKiuii, Ymennsi: JIeMOHCTPHPOBATH 3HAHUS MEXaHH3Ma OPraHHMYECKHX
Moxyb Teoperuueckue MocTpexBU3NTLI: XUMHSA (opMHpPOBaTH HABBIKM IO AHANIN3Y CTPOCHMS OPTAHMYECKHX BEIIECTB HA OCHOBE peaxumii/
(yHTaMenTabHA OCHOBBI N Bl TOOH/ 30/30/0/55/12,5/2 4 (yHKUHOHANBHBIX CIIEKTPOCKOINYECKOr0 H XpoMaTorpaduueckoro MeTo108 ananusa. Jlemoncrpuposars | HaBbiku: (OPMHUPOBATH HABBIKH 10 aHANH3Y CTPOCHHUS OPraHHYECKHX 24,
o XHMHS OpraHM4eCcKoH KB 2211 25 TIPOU3BO/IHBIX OPIaHUUECKUX |HABBIKM PAcyeTOB COOTHOMICHHS PEareHTOB M MPAKTHYECKOTO BBIX0Ja MPOTYKTa BEILECTB Ha OCHOBE CIIEKTPOCKOIIMYECKOTr0 ¥ XPOMATOrpauyeckoro 27
XUMHH Mmosteky1. CoBpeMeHHbIe peakuuu. METOJI0B aHAJIM3a.
CI]I/BI/IKO-XVIM"‘IECKVIe METObI KOMHeTellll“l/lZ ﬂeMOHCTpMpOBaTL HABBIKH Pacy€TOB COOTHOLICHUSA
aHanusa. PEareHTOB M MPAKTHYECKOr'0 BBIXO/Ia TTPOJTYKTa PEAKIIHH.
Prerequisites: Theoretical Purpose: Students will be able to characterize the theory of the chemical structure of Knowledge: To know the theory of the chemical structure of organic
Fundamental of Inorganic organic substances, concepts of chemical bonding, bond order, hybridization. substances, concepts of chemical bonding, bond order, hybridization.
Chemistry 1,2. Introduction to |Content: Demonstrate knowledge of the mechanism of organic reactions, develop skills in| Abilities: To demonstrate knowledge of the mechanism of organic
Module of Theoretical Specialty analyzing the structure of organic substances on the basis of spectroscopic and reactions.
Fundamental | Fundamentals of | BD/BC | TFOCh 30/30/0/55/12,5/2 | Post-requisites: Chemistry of |chromatographic identification methods. Demonstrate skills in calculating the ratio of Skills: To develop skills in analyzing the structure of organic substances |4
Chemistry Organic Chemistry 2211 2,5 Functional Derivatives of reagents and the practical yield of the reaction product. on the basis of spectroscopic and chromatographic identification methods.

Organic Molecules. Modern
Physico-Chemical Methods of
Analysis.

Competencies: Demonstrate skills in calculating the ratio of reagents and
the practical yield of the reaction product.




TIpepexBu3urrep:
Beitoprannkaibik XHMHAHBIH
TEOPUSNBIK Herizaepi 1.
DNIeMEHTTep XMMHSICHI.
TocTpexkBu3nTTEp: 3aMaHyH

Makcarbi: CTyneHTTep MOHO(YHKIIMOHAN B, OHODYHKIHOHANIbI KOHE

oMM YHKIMOHAIB! TYBIHIBLIAP KaTapbIHaa (YHKIMOHAIIB TYBIHIBUIAPIBIH €pEeKIIe
KACHETTEpiH CHIIATTall aja/ibl; OPraHUKAJIbIK 3aTTapbl ajly OMICTEPIH, OJapabIH
(DU3HKAIBIK KOHE XMMHSIIBIK KACHETTEPIH CalbICTBIPA alajibl.

Masmynbi: TybIHIBUTAP/IBIH O KJIACHI YIIIH PeaKIHUANAP/BIH HETi3ri MeXaHH3MIepiH

Binimi: MoHODyHKIIMOHAN B, GHODYHKIHOHAI B! KOHE
NOHYHKIHOHAIIBI TYBIHIBIIAP KaTapblHAa GyHKIMOHAIIB
TyBIHABLIAP/IBIH €PEKIe KACHETTEPiH cHnaTTail Outei.
Mxempiniri: opraHuKasblK 3aTTapAbl aly OJICTEpIH, OJapIblH
(DU3NKATIBIK JKOHE XMMUSUIBIK KACHETTEPIH CalbICTBIPY/IbI HIEPE.

OpraHHKaJIbIK . e ; ) . . . .
dJHjHKa’XHMHZIIHK Tanagay TYCIHAIPY; OPraHUKaJIbIK MOJICKYIAJIapAbIH SJICKTPOH/BIK KYPBUIBIMBIHBIH, I[afﬂbl(:bl. TyblH,Ell:lJ'lap}:ll:lH AP KJIACHI YIIIH peaKUuAIapAblH HEr13r1
Ipreni xumus MOICKYNATAPIBIR | - pry/ | OMFTH/ anicrepi. HaHoXuMus sKoHe M30MEpHSHBIH, TAYTOMEPHSAHBIH €pPEKIIeITiKTepiH Talay. ANbIHFaH GUTIMHIH KOMETiMEeH |MeXaHH3MePiH TYCIHIIPY; OPraHHKAIBIK MOJICKYJIaTapIbiH
Moy T?::T;i:g?i?::; TK 3212 6 | 30/45/0/60/15/30 | 5 HAHOTEXHOJIOTUs Genrini 6ir{ Macesenepi eIy JaF/IblIapblH KOPCETY, OPraHUKAJIBIK KOCBUIBICTAP/IBIH I?ﬂeKTp(Jl-{}:ll:lK .lqlpblﬂl:lMHHbIH, HU30MEPHSHBIH, TAYTOMEPHIHBIH 28
KaCcHETTEp1 MEH KYPBIIBIMBIHBIH 3aH/BIIBIKTAPBIH JKalIlbLIay. CPEKILCIIKTEPIH Tal1ay ajajipl.
XUMHACHL Kysiperriniri: Anpiaran 6i1iMHIH KeMeriMen Genrini 6ip Macenenepai
LICITY AaF ABIIAPBIH KOPCETY, OPraHUKAIBIK KOCBUIBICTAP/IbIH KacneTTepi
MEH KYPbUIBIMBIHBIH 3aHAbLIBIKTapbIH SKIITBLIANIBI.
TIpepexkBH3HTBI: ean: CryneHTb CMOTYT OXapaKkTepu30BaTh crieluduyeckie cBoiicTBa 3HaHusA: 3HaTh crenudUYecKHe cBOiCTBa QYHKIMOHAIBHBIX
TCOpC’FM‘lECKHC OCHOBBI ClJyHKL[HOHaJ'IBHBIX TIPOU3BOJHBIX B ALY MOHO(i)yHKHHOHaJ’[LHHX, GHQ)YHKHHOHMBHHX W [MPOHU3BOJHBIX B PALY MOHOCl)yHKHHOHaJ'IbHHX, 6Hq)y'HKL[HOHaJ'lBHBIX H
Heopraﬂnqecxoifl Xumud 1. HOHl/Id)yHKHHOHaﬂLHLIX TIPOU3BOJAHBIX; CPABHUBATH METO/bI IMOJTY4EHHUSI OPraHUYECKUX HOHHdJyHKHPIOHaJ’[beIX TIPOU3BOJIHBIX.
XHMHUS 3ITEMEHTOB. BCIICCTB, UX Q)HBVNECKHC M XUMHYECKHE CBOHCTBA. VYMmenus: CpaBHUBATh METO/IbI NTOJIYYEHHUsI OPraHUYECKUX BEUIECTB, UX
l'loc-rpelcnwsu'n,l: COJJCPBKZHHQ: ”HTCPI’[pCTVIpOBaTB OCHOBHBIC MCXaHU3MbI peakuuﬁ JUJIA KaX/10T0 KJiacca Cbl/BH'HIECKHC M XHMHUYECKHE CBOHCTBA.
Xt CoBpeMeHHbIe (U3UKO- NIPOU3BO/IHBIX; AHATH3UPOBATH OCOOEHHOCTH IEKTPOHHOI'O CTPOCHHUS, H3OMEPHS, Happbixu: UHTEpIpeTHpOBAaTE OCHOBHBIC MEXAHU3MBI PEAKIMI TSt
MO}Z[yJ'[L Cl)y'HKLlPIOHéUlBHLIX BL[/ XUMHYCCKHE METO/BI aHATIN3A. (TAYTOMEPHA OPraHHYCCKUX MOJICKYIT. ):leMOHCTp“pOBaTb HaBBIKAMH PCUICHHUSA TCX WK KayKJ10ro Kjiacca Ipou3BOHbBIX] aHAJIM3UPOBATH 0COOEHHOCTH
(bynnavenTanbha | MPOUSBOMMBIX KB HFPOM/ | 6 | 30/45/0/60/15/30 | 5 Hanoxumus n MHBIX 33J[a4 C OMOIIBIO TTOJIy4EeHHBIX 3HAHHIT, 0000IaTh 3aKOHOMEPHOCTH CBOWCTB M [3JIEKTPOHHOTO CTPOCHHS, H30MEPHSI, TAYTOMEPHSI OPTaHHYECKHX 28
A XuMuA OPTaHHMICCKIX 3212 HAHOTCXHOJIOTHUA. CTPYKTYPbI OPraHUICCKUX COE}JMHCHHﬁ. MOJICKYII.
Moselyn KOMI’ICTEHI.I“M: ﬂeMDHCTpHpOBaTL HaBBIKAMH PCHICHHUSA TEX MW HHBIX
3a/J1a4 € IMOMOIIBIO MOJTYYEHHBIX 3HaHHﬁ, 00600mars 3aKOHOMEPHOCTH
CBOWCTB N CTPYKTYPbI OPraHuYCCKHX COEH"HCHHﬁ,
Prerequisites: Theoretical Purpose: Students will be able to characterize the specific properties of functional Knowledge: To know the specific properties of functional derivatives in
Fundamental of Inorganic derivatives in a series of monofunctional, bifunctional and polyfunctional derivatives; to  |a series of monofunctional, bifunctional and polyfunctional derivatives.
Chemistry 1. Chemistry of the |compare methods of obtaining organic substances, their physical and chemical properties. |Abilities: to compare methods of obtaining organic substances, their
Elements. Content: Interpret the main reaction mechanisms for each class of derivatives; analyze the [physical and chemical properties.
Module of Chemis.try of Post-requisites: Modern features of the electronic structure, isomerism, tautomerism of organic molecules. Skills: Interpret the main reaction mechanisms for each class of
Fundamental Functional BD/ | ChFDOM/ | | oy ors0r15/30 | 5 Physico-Chemical Methods of | Demonstrate the skills of solving certain problems using the knowledge gained, generalize |derivatives; analyze the features of the electronic structure, isomerism,  |»g
Chemistry Def!Va“VGS of EC 3212 Analysis. Nanochemistry and [the laws of the properties and structure of organic compounds. tautomerism of organic molecules.
Organic Molecules Nanotechnology Competencies: Demonstrate the skills of solving certain problems using
the knowledge gained, generalize the laws of the properties and structure
of organic compounds.
IpepexBusuTTep: Makcatbi: CTYIEHTTEp TTOIMMEpITi KOCBUIBICTAP/IBIH HEri3ri epeKienikTepin, onapasi | Bigimi: momimepiti KoChIUTBICTap/IBIH HETi3ri epPeKIIeTiKTepiH, Oap/IbiH
BeiiopranuKaibik XUMHSHBIH | MaTepHaIIap/IbIH epeKIle TYpi peTiHieri IPaKTHKAIBIK KYHIBUIBIFBIH XOHE OJIAPIbIH MaTepHaIapblH epeKiie TYPi PeTiHaeri MPaKTHKAJIBIK KYHIbIIBIFBIH
TCOPHAIIBIK HCFi3ﬂCpi 1. GHOJTOI‘VIﬂﬂHK MaHBI3/IBIIBIFBIH KOPCETE aJla/ibl. JKOHE OJIapJIbIH GMOHOFHﬂﬂLIK MaHBI3/IbLIBIFbIH cHaTTai 6iJTC}Zli.
Dyuximonan L DJIeMEeHTTep XUMHUSACHL. Masmynsi: [Tonmmeprtik Kyit epeKinenikTepis Tanay; TIoNHMEpIIEY HKaHe HMxempainiri: [TonmMepitik Kyl epekIeNnikTepiH MeHrepesi.
) noHMEpTEp TocTpexkBusnTTep: 3aMaHyH |MOJHKOHICHCALMS péaxuuﬂnapbu-l, peakuusiiap 6arbIThIH TYCIHAIPY JKOHE aXKbIPATy. JlaFabichl: monuMepiey )?(SH-C TIOJIMKOH/ICHCALIUS PEAKIUATIapbIH,
Ipreni XI/IY\./WU{ cunTesitin bIl/ FPSTN/ 30/45/0/60/15/30 | 5 (va'SHKa.-XVIMI/mJTLIK Tanaay IMomimepnep gm-wezu canacerLarm mytxmm‘.bn-[ npaKTuk@bIK JIaF IbITapBIH, ) peaxiusuiap GarbIThIH TYCIHIIPY KOHE aXKbIPATy aIajibl. 28
Moy TeOpHATHIK TK 3212 onicrepi. Hanoxumust sxone MoJUMepJIep/i 3epTTeyAiH 3aMaHayH Oﬂ.lCTCle, non.umepm Marepuanaap/e! eHaipy sxoue | Kysiperriniri: [Tonmumepnep cunresi cana?bmuaru )l.(¥MblCTblH
Herizﬂepi HAHOTCXHOJIOrus OHJICY TCXHOJIOTHACBIHBIH MPHUHIUIITEPIH KOPCETEI1. TIPaKTHKAJIBIK JIaFIbUIapbIH, TTIOJMMEPIEP/Il 3€PTTEYAIH 3aMaHayn

QMIICTEePiH, MOJINMEpPII MaTepHAaI AP/l OHAIPY JKOHE OHIEY
TEXHOJIOTUACBIHBIH nannunTepiH KBpCeTe]’[i.




TIpepexBH3HTHI:
TeopeTH4ecKHe OCHOBBI
HEOPraHUYecKoi Xumuu 1.
XHUMUS 3IEMEHTOB.

Hean: CTyneHTb CMOTYT I€MOHCTPHPOBATH OCHOBHBIE 0COOEHHOCTH MOJIUMEPHBIX
COeIMHEHUH, UX TIPAKTHYECKYIO LIEHHOCTh KaKk ocoboro poJia MaTepHuaaoB U UX
OHMOJIOTHYECKOE 3HAUCHHE.

Cozep:kanne: AHATH3HPOBATH 0COOEHHOCTH MOJIUMEPHOTO COCTOSHHS;

3HaHMsA: 3HATH OCHOBHBIE OCOOCHHOCTH MOIMMEPHBIX COSMHEHHIA,
HX MMPAKTHYECKYIO [IEHHOCTh KaK ocoboro po/Jla MaTepHraoB U UX
OHMOJIOTHYECKOE 3HAUCHHE.

YMenusi:  AHaIM3MPOBATh OCOOEHHOCTH ITOJIHMEPHOTO COCTOSHHSI.

Teopernueckue TocTpeKBH3HTDI: HHTEPIPETHPOBATH U Pa3INYaTh PEAKIIMH MOJTMMEPH3ALMH U TOJIHNKOHICHCAIIHH, HaBbIKH: HHTEPIPETUPOBATH U PA3INYATh PEAKLMU ITONTUMEPU3ALIUNU H
d)szI:l::Hyf:ana OCHOBBI CHHTE3a B/ TOSFP/ 30/45/0/60/15/30 | 5 CoBpeMeHHBIE (U3HKO- Hanpasnenne peaxiuii. CHopMHPOBATh NMPAKTHIECKHE HABBIKKM PabOThI B 00IaCTH TOJNKOHACHCALMH, HAMPABJICHHE PEAKLIMH. 28
(ynxrmonaneHex | KB 3212 XUMMYECKHE METO/Ibl aHAJIM3a. |CHHTE3a II0JIMMEPOB, COBPEMEHHBIX METO/IOB UCCIIEI0BAHNS MOJMMEPOB, IPHHIMITBI Komnerenuun: ChopMupoBaTh NPaKTHYECKUE HABBIKH PabOTHI B
A Xuni TIOJTMMEPOB Hanoxumus u TEXHOJIOIHH IIPOU3BOJACTBA U nepepa60'nm TIOJIMMEPHBIX MAaTCPHUAJIOB. OGHBCTI/I CHHTE3a IOJIMMEPOB, COBPEMEHHBIX METOI0B HUCCIICI0BaHUS
HAHOTEXHOJIOT U, TOJIMMEPOB, NMPUHIHITEI TEXHOJIOTHH ITPOU3BOACTBA U nepepaGoTKn
TOJTMMEPHBIX MaTEPHAJIOB.
Prerequisites: Theoretical Purpose: Students will be able to demonstrate the main features of polymer compounds, |Knowledge: To know the main features of polymer compounds, their
Fundamental of Inorganic their practical value as a special kind of materials and their biological significance. practical value as a special kind of materials and their biological
Theoretical Chemistry 1. Chemistry of the Content_: A_nalyze the features of t.he polyn_]er state; ir_nerp_ret and distingl_Jish between sigr_1i_fit_:ance.
Module of Fundamentals of Elements. N polymerization anq polyc_ond_ensathn reactions, the dlrectlgn of the reactions. Ab_llme_s: to Analyze t_he_ feat_ures of the polymer istat_eA
Fundamental the Synthesis of BD/ TFSFP/ 30/45/0/60/15/30 | 5 Postjreqwsne's: Modern Demonstrat§ pract|ca| skills in the field of polyme_r synthesis, moqern methods of polyr_ner Skills: |nterpre_t and dls_tlngmsh b(_etwe_en polymenzau_on and 28
Chemistry Functional EC 3212 Physm(_)-Chemlcal Mthods of [research, principles of technology for the production and processing of polymer materials. polycondens_atlon reactions, the dlr_ectlon 'of t'he reac'tlons.
Polymers Analysis. Nanochemistry and Compe_tenues: Demonstrate practical skills in the Tle|f2| of polymer
Nanotechnology synthesis, modern methods of polymer research, principles of technology
for the production and processing of polymer materials.
l'lpepelcnnmrrep: MaKCaTI:I: CTy;[eHTTCp TEPMOJANHAMHKA 3aHAAPBIH €CKEPE OTBHIPBIN, XUMHAIIBIK EiﬂiMi: TEPMO}JHHEMHK& 3aHAapbIH €CKEPE OTBIPBIN, XUMHAIIBIK
BeliopraHuKanbIK XHMUSHBIH | KYOBLIBICTAp MEH OJ1ap/IbIH 3aHIbUIBIKTApbIH KapacThipa anabl. XKLy, imki sHeprus KyOBLIBICTAp MEH OJIapJIbIH 3aHIBLIBIKTApBIH KapacTbipa anasl. JKbity,
TEOPHANBIK Herizaepi 1. YFBIMBIH, EPITIHUTEPIiH KacHETTepi Typaitsl inimi, Paynb 3aHbIH cunarTay. iIIKi YHEPTHSA YFBIMBIH, €PITIHAIEP/IH KacueTTepi Typansl iniMzi, Payms
DIIeMEHTTep XUMHUSICHIL. Masmynbl: Peakunsnap/slH akKTHBTEHY YHEPTHACHI, MMEKTPOINTTIK JUCCOLHALIHS 3aHbIH CHIIATTail Olte.
TocTpexkBusnTTEpP: TeopHUsiChl,(hasalblK Tere-TeH/IIK, XUMHSIIbIK KHHETHKA KOHE KaTaln3 Typallbl Wxemaiiri: Peakiusuiap/ibiH aKTHBTEHY YHEPrUsIChI, IEKTPOIHTTIK
Hanoxumust sxone TyciHikTepi Tycinaipesi. CankplHIaTy KHCBIKTApBIH KYPY, METaJlI-METall KyieciHin JINCCOLIMAINS TCOPHUACH,(Ha3albIK Tere-TeHIK, XUMHUSAIBIK KHHCTHKA
X HanoTexnonorus. F3XK KYPaMBbIH, 9BTEKTHKA HYKTeJIEPiH aHbIKTay JAFbLIAPbIH KOpceTy. OTIMILIIK MeH JKOHE KaTalu3 Typajibl Hrepesi.
Tprexi Xm_/m” QU3MKANLIK IV FH/ 6 [30/30/15/60/15/30| 6 JKOCTIApIIay KoHE KOO COJIMTYC, KaHTBIMIBI, KaHTBIMCBI3 TIPOTICCTEp TypaJIbl TYCIHIKTEpIi TyCiHipy. 3epTTey/iH [ laabichl: CalKplHAATY KHCBIKTApBIH KypPY, METAII-METAI XKYHeciHiH |21
Mozy XM TK 8213 dusnkanbik-xumusuibik dicrepi (MK-cnexrpiep, SIMP-criekrpiiep, nepusarorpadus), KYPaMblH, 9BTEKTHKA HYKTEJIePiH aHbIKTay JaFAbLIaPbIH KOPCETY.
THNTIK MiHAETTEp/ merry GOHbIHIIA AaFAbLTap bl KOPCETEe/T. OTIMALTIK TIeH COMTYC, KaiTBIMIBI, KANTBIMCBI3 TIPOIIECTEP TYPasIbl
TyciHiKTepAi TYCIHipe anajpl.
Kysiperrimniri: 3eprreynin gpusnkaibik-xumusiibik onicrepi (MK-
cniekrpiiep, AIMP-cniexTpiiep, nepuBarorpadus), THITIK MiHAETTEpT
ety OOMBIHINA JaFAbUIAP/IbI KOPCETE/L.
HpepeKBumTu: Heﬂb: C'l'yLlCllTbl CMOI'YT paccMaTpUBaTh XMMHUYECKHUE SIBJICHHS U UX 3aKOHOMEPHOCTH C 3HAHHSA: 3HATH XWMHYECKHUE SBICHUS U UX 3aKOHOMEPHOCTH C y4ETOM
TCOpCT"‘lCCKHC OCHOBBI Y4E€TOM 3aKOHOB TCPMOJMHAMHKH. OXapaKTCpHSOBLIBaTL TOHATHE TCIUIOTHI, 3aKOHOB TCPMOJHHAMHKH. OXapaKTCpVBOBbIBaTB TIOHATHUEC TCIUIOTHI,
HEOpraHMyeckoi Xumuu 1.  |BHYTpPeHHEH SHepruM, ydeHHe O CBOWCTBAX PaCTBOPOB, 3aKOH Payits. BHYTPEHHEl JHepruu, yueHne o CBOMCTBAX PacTBOPOB, 3aKkoH Payis.
XUMHS 3JIEMEHTOB. Conepxanue: OOBbACHUTB MOHATHS O SHEPTHH aKTHBAIIMH PEAKIHii, TeOpUK Ymenusi:  OOBACHATH MOHATHSA O SHEPTMM AKTHBALMM PEAKLUH, TEOpUH
TocTpeKBH3HTHI: 9J1EKTPOJIUTHYECKON ucconanuy, (pa3oBbie PABHOBECHS, XMMHYECKYIO KHHETHKY U 9MEKTPOTUTHYECKOH TUCCONAINH, (ha30BbIC PABHOBECHS, XHMHUECKYIO
Hanoxumus u KaTanauns. ﬂcMOHCTpHpOBaTB HaBBIKH TIOCTPOCHHSA KPHUBBIX OXJIAXKACHUSA, ONPEIACIICHHIO KHHETHUKY U KaTaus.
Moyss Dusmeckas 5 Y HaHOTEXHOJIOTHS. COCTaBa CHCTEMbI METAILI-METaLI, TOYKH IBTEKTUKU. OOBACHUTS NOHsTHS 0 nkBHayce |HaBbikH: [[eMOHCTPUPOBATH HABLIKH [OCTPOCHHS KPUBBIX 20
(byHmamenTatbHa 6 |30/30/15/60/15/30| 6 TlnannpoBanue ¥ MOCTaHOBKA |H COJMyce, 0OpaTHMBIX, HEOOPATHMBIX MpoIieccax. JIeMOHCTPUPOBATh HABBIKH MO OXJIAXK/IEHHS, OTIPE/IETICHNIO COCTaBa CHCTEMbI METAI-METaJLI, TOYKH '
ST XUMHAS XuMust KB 3213 HUP (usnko-xumuueckum metogam uccnegosanus (MK-cnexrpsi, IMP-criekTpsl, 9BTEKTHKH. OOBACHUTD IOHATHS O JIMKBUJIYCE H CONIMLYCE, OOPAaTHMBIX, 2

JiepuBaTorpadus), peneHneM THIIOBBIX 33/1a4.

HeoOpaTUMBIX MPOLIECccax.

Kommnerenuun: J[eMOHCTPUPOBATH HABBIKH 110 (PU3HKO-XUMUYECKUM
metoaam uccnenosanus (MK-criekrpei, SMP-criekTpsi,
nepuBatorpadus), peleHHeM THIIOBBIX 3a/1a4.




Prerequisites: Theoretical
Fundamental of Inorganic
Chemistry 1. Chemistry of the
Elements.

Post-requisites:
Nanochemistry and

Purpose: Students will be able to consider chemical phenomena and their laws, taking into
account the laws of thermodynamics. Describe the concept of heat, internal energy, the
doctrine of the properties of solutions, Raoult's law.

Content: Explain the concepts of the activation energy of reactions, the theory of
electrolytic dissociation, phase equilibria, chemical kinetics and catalysis. Demonstrate
skills in constructing cooling curves, determining the composition of the metal-metal

Knowledge: To know chemical phenomena and their laws, taking into
account the laws of thermodynamics. Describe the concept of heat,
internal energy, the doctrine of the properties of solutions, Raoult's law.
Abilities: to explain the concepts of the activation energy of reactions, the
theory of electrolytic dissociation, phase equilibria, chemical kinetics and
catalysis.

FuMnct)i(:lin?tfal Physical Chemistry BD/ PhCh/ 6 |30/30115/6015/30! 6 Nanf)technology. Planning and _system,_eutectic points. Explain the copcepts of Ii_quidus and so_lidus, reversible, Skills: I;)gmonstrate skills in constructing cool‘ing curves, detgrmining the 20
Chemistry EC 3213 Setting up SRW. irreversible processes. Dem_onstrate skills in phy5|ca] and chemical research methods (IR [composition _of t_he metal-me_ztal system,_eute_ctlc pomts. Explain the
spectra, NMR spectra, derivatography), solving typical problems. concepts of liquidus and solidus, reversible, irreversible processes.
Competencies: Demonstrate skills in physical and chemical research
methods (IR spectra, NMR spectra, derivatography), solving typical
problems.
Mpepexsusurrep: Makcarei: CTyCHTTEp MCTIEPCTI, KOITOMITHI, SMYIBCHSITBIK XKYHenep i, 0Map/bH Biaimi:  Jlucnepcrti xylenepis 2MeKTPOKHHETHKANBIK, ONTHKATBIK,
BeiiopranuKaibK XUMHUSHBIH | TYPAKTBUIBIFBI MEH TYpPaKTaHy (paKTOPIAPBIH; XKOFaphl MOJNEKyIaIbIK 3aTTap (JKM3) MOJIEKYJIalbIK-KHHETHKAJIBIK KACHETTePiH CHIaTTail Oinesi.
TEOPHUSNBIK Herizaepi 1. YFBIMBIH KapacThIpa anajisl. JIncrepeTi xKyHenepis SMeKTPOKHHETHKANBIK, ONTHKanbIK, |MKkemaimiri: BerTik KyObUIbICTAp/IbI : OETTIK-OeNCEH I 3aTTap YFbIMEBI,
DneMeHTTep XUMHSACHL. MOJIEKYJIAJTbIK-KHHETHKAIBIK KACHETTEPIH CHIIATTali/Ibl. OeTTik KabaTTaFbl MOJICKy/TaTap/IbiH OAFBIThI, KATTHI-CYHBIK JKOHE CYHBIK-
TocTpexBH3NTTEpP: Ma3smynbi: beTTik KyObUIBICTap bl TYCIHIIPY: GeTTiK-OeceH i 3aTTap YFbIMBI, GeTTiK Cy#BIK OeTiH/er] aICOpOUHAHBI Hrepei.
. Hanoxumust xoHe KaﬁaTTa}‘bI MOJEKyIanapablH 621FLITLI, KaTleI-C¥I7ILIK JKOHC C¥ﬁLlK-C¥ﬁHK 65TiHﬂeri )larumcu: }Z["Cl'lechi, KOJUTOMATEI, SMYJIbCHSAIBIK )KYﬁEHCpZ(i,
Ipreni xumust BIl/ KH/ . 5
. KOIIOHATE XHMHS 30/30/15/60/15/30| 6 HaHoTexHonorus. F3XK afcopOuus. AFbIM, CeIMMEHTALHs, TH(QQY3Hs oNeyeTiH ecenTtey JaFAbLIapbiH, OJIAPIbIH TYPAKTHUIBIFBI MEH TYPAaKTaHy (GaKTOpPIApbIH; KOFapbl 21
Mozym TK 8213 JKOCTIapyay *KoHe KOk 9KCTIEPHMEHTTIK JICPEKTEpP/Ii Tanaay AaFabUIapbiH KOPCETei. Monekynanbik 3aTTap (JKM3) yFBIMBIH KapacTepa anajsl.
Kysiperriniri: Arbiv, cenumentarms, nuddysus aneyeTin ecenrey
JaFIbUIAPIH, SKCIIEPHMEHTTIK JepeKTep i Talay 1arbUIapbiH
KOpCeTesti.
TIpepexBH3HTBI: Heab: CryaeHTbl CMOTYT PaCCMOTPETh AMCIIEPCHBIE, KOJUIOHIHbIE, IMY/IbCHOHHbIE 3HaHMsA: 3HATH DJICKTPOKMHETHYECKUE, ONTHYECKUE, MOJICKYIISAPHO-
TCOpCTH‘lCCKVIC OCHOBBI CHCTCMBI, d)aKTOpBI Hnx yCTOﬁqHBOCTM H CTaGHJ’IVBauVH/I; TIOHATHE O KHHETHYECKHE CBOHCTBA JICIICPCHBIX CHCTEM.
HEOpraHuyeckoi Xumuu 1. [BbICOKOMOJIEKYIsApHBIX BewecTBax (BMB). Oxapakrepu3oBaTh dieKTpokuHeTHYeCKHE, |YMenusi: OOBICHATH MOBEPXHOCTHBIC ABJICHHUS: MOHITHE
XHMHUS 3IIEMEHTOB. OMNTHYCCKUE, MOJICKYTIAPHO-KHHETHYCCKHE CBOMCTBa JIMCIICPCHBIX CHCTEM. TIOBEPXHOCTHO-AaKTUBHBIX BEIIECTB, OPUEHTALUIO MOJIEKY]I B
HOCTPEKBHBMTBI: Couepmanue: OGBﬂCHHTb TIOBEPXHOCTHBIC SABJICHUA: TIOHATHE TTOBEPXHOCTHO- TIOBEPXHOCTHOM CJIO€, a}lcopﬁumo Ha TTOBEPXHOCTH TBEPJIOC TEJI0-
Mozyis Bl KH/ Hanoxumus u AKTUBHBIX BEILECTB, OPUCHTALIMIO MOJIEKY] B IOBEPXHOCTHOM CJIO€, aACOPOLHUIO HA JKUAKOCTD U KUIKOCTb-HKHJIKOCTb. 20
(bynnamenranbha | Kosutoanas xumus KB 3213 30/30/15/60/15/30 6 HAHOTEXHOJIOTHA. TIOBEPXHOCTH TBEPIOE TEIO-KHAKOCTh H KHIKOCTh-XKH/KOCTB. JleMOHCTpHPOBATH HaBpiku: pucnepcHsie, KOJUIOHIHbIE, SMY/IbCHOHHbIE CUCTEMBI, 21'
A XMMAA I]Jlalmpouauue M [I0CTAaHOBKA |HABBIKH pacyeTa IOTEHIIHaIa TEYEHHUs, CEAUMEHTALINH, ul’lq)q)yiil/lld, HaBbIKW aHallu3a CbaKTOpLI HUxX yCTOﬁqMBOCTH u CTaﬁMJ’WBaLlPIH; TOHATHEC O
HUP 9KCIEPHMCHTANBHBIX TaHHBIX. BBICOKOMOJIEKYJISIpHBIX BemecTax (BMB).
Kommnerennun: JIeMOHCTPHPOBATH HABBIKH 110 (PH3HKO-XMMHUYECKUM
metoaam uccnenosanus (UK-criexrpei, SMP-criekTpsi,
nepuBarorpausi), peLieHHeM THIIOBBIX 3a1a4.
Prerequisites: Theoretical Purpose: Students will be able to consider dispersed, colloidal, emulsion systems, the Knowledge: To know the electrokinetic, optical, molecular-kinetic
Fundamental of Inorganic factors of their stability and stabilization; the concept of high molecular weight substances |properties of dispersed systems.
Chemistry 1. Chemistry of the |(HMW). To characterize the electrokinetic, optical, molecular-kinetic properties of Abilities: to explain surface phenomena: the concept of surfactants, the
Elements. dispersed systems. orientation of molecules in the surface layer, adsorption on a solid-liquid
Module of Colloidal BD/ cCh/ Post-requisites: Content: Explain surface phenomena: the concept of surfactants, the orientation of and liquid-liquid surface.
Fundamental Chemistry EC 3213 30/30/15/60/15/30| 6 Nanochemistry and molecules in the surface layer, adsorption on a solid-liquid and liquid-liquid surface. Skills: to consider dispersed, colloidal, emulsion systems, the factors of |20
Chemistry Nanotechnology. Planning and |Demonstrate skills in calculating flow potential, sedimentation, diffusion, skills in their stability and stabilization; the concept of high molecular weight
Setting up SRW. analyzing experimental data. substances (HMW).
Competencies: Demonstrate skills in calculating flow potential,
sedimentation, diffusion, skills in analyzing experimental data.
MNpepexBusuTTep: Makcatei: CtynenTTep HaHOXMMES HbICAHIapPhIH—KOMIPTEKTi HAHOTYTIiKIIENepi, Binimi: HanoXuMmus HbIcaHIapbIH—KOMIPTEKTi HAHOTYTIKIIeep/i,
Dusnka.bruoxumus. HaHoOemekTepl, GysuIepeHaepal CUnaTTai anajbl, OJapAblH KypaMblH, HanoOemmekrepi, Gysiepenaepai cunarraii oitesi.
DneMeHTTep XUMHSCHI. HAHOOOJIIIEKTEP/IiH XUMHUSITBIK TYPJICHAIPYIEPiHiH KYPhUIBIMbI MEH ePEKIIeTiKTepiH Mkempiniri: HaHOGOIIIEKTEP/iH XUMUSIIBIK TYPJICHIIPYISPIHIH
IocTpexBH3HTTEP: 3epTTeil anasl. KYPBUIBIMBI MEH €PEKILeTIKTePiH 3epTTei1i urepei.
Buonorusnbik 6encenni 3arrap | Masmynbi: HanoGemmekrepain ONTHKAIBIK, MOJIEKY/Ia/IbIK-KHHETHKAIBIK KacueTTepin | laFapichl: HaHoOoIMEKTEP/AIH ONTHKAIBIK, MOJIEKYIIAJIbIK-
Hanoxivuz xumusicel. F3XK sxocmnapnay cunarTaiiipl. HaHOKYpBUTBIMAAP/IbI 3ePTTEY/iH MPAKTHKAIBIK diCTEPiH TYCIHIpin: KHHETHKAJIBIK KaCHETTEePiH cumaTTaiinbsl. HaHOKYpBUTBIMAAp bl
kone 3aM§ Hy”_ Haroxummi xore KII/TK NHNT/ 5 30/0/30/55/22,5/2 7 JKOHE KOIO HaHOMaTepPHAJIAP/IbI ATy KE3IH/e MOJIEKYy/IaJap MEH aTOMIAPbIH OaFbIThIH 3epTTeyNiH NPAKTUKAIBIK OICTEPIH TYCIHAIPIN: HAaHOMAaTepHaIaapIb! any |29
Tangay ojicTepi | HaHOTEXHOJIOTHUs 4305 2,5

Moty

cunarTaii/ipl. JKaHa Matepuaniap MeH xyienepi Kypy yiriH HaHOMeTpITik MaciTadTa
00BEKTUIEp MEH MAaTEpPUAIAP/Ibl €CCNTEY JAFAbLIAPBIH KOPCETE alajibl.

Ke3iHJie MOJIeKyaiap MCH aTOM/IAp/IbIH GaFbITBIH CHTIATTall amajibl.
Kysiperriniri: XXaHa MaTepuaniap MeH xyiienepai Kypy yurin
HAHOMETPIIIK MacITabTa 0OBEKTLIEP MEH MaTEepHAILIAPABI ECCNTEY
JIaFIbIIapbIH KOpCeTe ana/ibl.




TpepexBu3utbi: dusnxa.
Buoxumus. Xumus
DJIEMECHTOB.
HocrpexkBusutbr: Xumus
GMOJIOTHYECKHX AKTHBHBIX

Lean: CTyneHTb CMOTYT OXapaKkTepU30BaTh OOLEKTH HAHOXUMHH—YTTIEPOHbIE
HAHOTPYOKH, HAaHOYAaCTHUII, QyJIEPEHBI, HX COHCTBA, CTPOCHHE M 0COOEHHOCTH
XHMMYECKHX NPEBPAIEHHH HAHOYACTHUIL.

Conep:xanne: OXapakTepu30BaTh ONTHYECKHE, MOICKY/ISPHO-KHHETHYECKHE CBONCTBA
HaHodacTHI. OOBACHUTH MPAKTHYECKHE METO IbI MCCIIEI0BAHUS HAHOCTPYKTYP:

3H2H“ﬂ: 3HaTh OOBEKTHI HAaHOXHMHH—YTJICPOIHBIC H(’iHUpr6Kl/I,
HAHOYACTHIIBI, (yJLIEPEHEI.

YMeHHsi: HCCIIENOBaTh CTPOCHHE H OCOOEHHOCTH XMMHYECKHX
npespameﬂuﬁ HaHO4YacCTUL.

Hagbiku: Oxapax‘repmosa‘rb ONTHYCCKHE, MOJICKYJIAPHO-

MOHYHL BCLICCTB. HﬂaHMpGEﬂHHC u 0XapakTepPU30BATh HAHOMATCPHAIIBI, OPHEHTALINIO MOJICKYJI W aTOMOB IIPH IMOJIYy4CHUH KHHETHYECKHE CBOMCTBA HaHOYaCTHIIL. OG'LﬂCHHTL TIPAaKTHYECKHE
HaHOXMMHS H Hanoxumus u NHNT/ 30/0/30/55/22,5/2
nocranoBka HUP HaHOMaTepHaIoB. JIeMOHCTPHPOBATH HABBIKM pacueTa 0ObeKTOB H MaTepHAIIOB B METO/IbI HCCIIEA0BAHNSI HAHOCTPYKTYP: OXapaKTepH30BaTh 30
COBpPEMEHHbIE nanotexunonorust | ITJI/ KB 4305 2,5
METOJE AHATH3A HAHOMETPOBOM maciirabe JUTA CO31aHUST HOBBIX MAaT€pHAIOB U CUCTEM. HaHOMaTepuaibl, OPUEHTALIMIO MOJIEKYJI M aTOMOB IIPH ITOJIy4CHUH
HAHOMATCPHUAJIOB.
Kommnerenuun: JIeMOHCTPHPOBAThH HABBIKH pacueTa 0ObEKTOB H
MarepHaloB B HAHOMETPOBOM MacuITade JUlsl CO3AHMs HOBBIX
MaTepuajoB U CHCTEM.
Prerequisites: Physics. Purpose: Students will be able to characterize the objects of nanochemistry - carbon Knowledge: To know the objects of nanochemistry - carbon nanotubes,
Biochemistry. Chemistry of [nanotubes, nanoparticles, fullerenes, study their properties, structure and features of nanoparticles.
the Elements. chemical transformations of nanoparticles. Abilities: to study their properties, structure and features of chemical
Module of Post-requisites: Chemistry of [Content: To characterize the optical, molecular-kinetic properties of nanoparticles. To transformations of nanoparticles.
Nanochemistry . biological active substances.  [explain practical methods for studying nanostructures: characterize nanomaterials, the Skills: To characterize the optical, molecular-kinetic properties of
and Modern Nanochemistry and ChD/ | NChNT 30/0130/55/22,5/2 Planning and Setting up SRW. |orientation of molecules and atoms in the preparation of nanomaterials. Demonstrate the [nanoparticles. To explain practical methods for studying nanostructures: |31
Methods of nanotechnology EC 4305 25 skills of calculating objects and materials at the nanometer scale to create new materials  [characterize nanomaterials, the orientation of molecules and atoms in the
Analysis and systems. preparation of nanomaterials.
Competencies: Demonstrate the skills of calculating objects and materials
at the nanometer scale to create new materials and systems.
MpepexBusntrep: ®usnka. |MakcaTel: CTyIEHTTEp XUMHUSAIBIK KYObIIBICTAP MEH OJAPJIbIH 3aHIBIIBIKTAPbIH BinimMi: XUMHSAIBIK KyOBIIBICTAp MEH OJIAPJIbIH 3aHIbUIBIKTAPbIH
Buoxumus. BHCMCHTTEP XI/IMHS{J'IBIK KHHETHKA MCH KaTaJIn3 3aHBIIBIKTaAPBIH €CKEPE OTBIPBIN KapacTeIpa alaibl. XPIMH;{J'IHK KMHETHKA MCH KaTaJIu3 3aHbIIBIKTAPbIH cunarrai 6i]’[€)1i.
XUMUSACBL. XUMHAIBIK PeaKLUs KbUAMBIFbIHA OCep eTeTiH (HaKTOpIap/bl: KOHIIEHTPALHS, HMkemainiri: XuMUAIBIK PEakIis KbULTAMIBIFBIHA CEP ETETIH
TlocTpexkBu3nTTEP: TeMmIieparypa, epirTKilTii TabuFaThiH TYCIHAIpe anajbl. (haxTopIap/Ibl: KOHUEHTPALHS, TEMIIEPATYPa, ePITKITIH TaOHFATHIH
Buonorusisik 6encenii 3artap [ MasmyHbI: PeakiusHbIH OpTalia )oHe WIbIHANI KbUIIAMIBIFBIH €CENTey JaFIbLIApbIH, |Hrepesi.
Hanoxunus xumusicel. F3X sxocnapiay pcaf(m’f”m’f}l MOHCKyJ'laI[LI}‘f:IH JKOHE PETiH, MPOLECTIH )xbm;laM;[Lnf KOHCTAHTaJIapbIH Jlarabichl: PeakuusHbIH OpTAIla )KOHE LIbIHAMNbI JKbULIAM IbIFbIH
JKOHE 3aMaHyH XMMl/lﬂJlblK El'[/ HKK/ 30/0/30/55/22’5/2 JKOHC KOO TYCUUJ[].JSLU JKOHE eceu’reifw,l, peaxul./m JKBLIAAM/IbIF bIH eceu’r»ey Ke31H/1€ Bau’r-l"od)d) ecenrey {Z[al‘}:[b]]'lapb]“, PCaAKIUAHBIH MDHCKyﬂa,‘J'lBIIFLIH.)KQHC PeTIH, .
Tanzay ouicrepi KHWHCTHKA KOHC TK 4305 2’5 CPEKECIH KOJT}Zl‘aHa anajpl. Op TYpJ'll XUMMSAIBIK l'[pOl[(.)CTCp}I[lH KITIHCTMKZ?,CHH . TIPOLECTIH KbUIIAMIBIK Koucrau’rmmpmu TYCIHIIPE/I1 )KOHE ec.emeuul, 29
MO}Z[yJTi Karalius OKCIEPUMEHTTIK aHbIKTAII, 61p’re1<’n JKOHE IE€TEPOTeH/I1 KaTalu3/11H TUIITIK MACEIIeIEpIH PeaKIus KblUIIaM/IBIFBIH €CENTCY KC31HIC Ba"T-qu)q) CPEKECIH KOJIaHa
LISy JaF AbUTAPBIH KOPCETE ajajibl. anajibl.
Kysiperriniri: Op Typii XUMHUSIIBIK IPOLECTEP/IIH KHHETHKACHIH
9KCTIEPHMEHTTIK aHBIKTAIl, OIPTEKTi )KOHE reTepOreH Il KaTaIu3/IiH THITIK
MOcelIelIepiH ey JAaFAbUIapbiH KOpCeTei.
l'lpepemm:mru: dusnka. ]_leJ'IlzZ CTy}JCHTH CMOTYT paCCMOTPETh XUMHYCCKHE ABJICHUA H MX 3aKOHOMEPHOCTH C 3"2"“9]: 3HAaTh XUMHYCCKHEC ABJICHUA U UX 3aKOHOMEPHOCTH C y4€TOM
Buoxumus. Xumust Y4E€TOM 3aKOHOB XHUMHYECKON KHHETHKHU U KaTajin3a. Oxapalc'repmona'rb TIOHATHE 3aKOHOB XUMHYECKOM KHHETHKH U KaTalln3a.
3JIEMEHTOB. CKOPOCTh XUMHYECKOIT PEakIHN H 0OBICHUTh (DaKTOPHI-KOHIEHTPALNIO, TeMIIepaTypy, | ¥Ymenusi: OXxapakTepi30BaTh HOHITHE CKOPOCTh XMMHUYECKOH peakiuu
l'loc'rpelcnumn,l: Xumus TIPUPOY paCTBOPHUTEJIS, BIUSIONIUE HA CKOPOCTH xuanecxopﬁ peakiuu. " OﬁhﬂCHHTb d)aKTOpBI-KOHL[CHTpal[VHO,TCMI'leaTypy, Tpupoay
OHMOJIOrMYECKUX AKTHBHBIX Copnep:xanue: JIeMOHCTPHPOBATh HABBIKU [0 BBIYMCICHUIO CPEAHEH M UCTHHHON pacTBOpPHTENs, BIUAIOLINE HA CKOPOCTh XMMUYECKOPi peaKIui.
Beuiects. [lnanupoBanue u CKOPOCTH PEaKIii. YMeTh OOBSCHAT H PACCUATATH MOJICKYISPHOCTh H MOPSIOK Hapbikn: J[eMOHCTPHPOBATH HABBIKA 110 BBIYMCICHUIO CPEIHEH U
Monyns DY— nocranoska HUP peakKiMi, KOHCTAHTBI CKOPOCTH IIpolecca, 00bsicHUTh npaBuiio Bant-T'odda npu MCTUHHO# CKOPOCTH pPeaKinH. YMeTh 0OBSCHUTh H PACCUHTATh
HAHOXHMUS 1 CHHETHK 1 Bl HKK/ 30/0/30/55/22,5/2 pacderax CKOPOCTH PeakInu. JIeMOHCTPUPOBATh HABBIKH MO IKCIIEPUMEHTATEHOMY MOJICKYJIAPHOCTb ¥ MOPSZOK PEAKILHH, KOHCTAHTLI CKOPOCTH MpOLECea, | o
COBpPEMEHHbIE atans KB 4305 25 OMPEJIENEHNI0 KHHETUKHU PA3JIMYHBIX XUMUYECKHX MIPOLECCOB, YMEHHUIO PEILEHHUS 00BSACHNTH TIpaBHiI0 BanT-I'odda npu pacuerax cKopoCTH peaKIH.

METO/IbI aHaJIu3a

THUIIOBBIX 3a/1a4 110 TOMOT'€HHOMY M T€T€POreHHOMY KaTaau3y.

Komnerenumu: J[eMOHCTPUPOBATH HABBIKH MO 9KCTIEPUMEHTAIBHOMY
OINPENETEHNI0 KMHETHKH Pa3IMYHbIX XUMHYECKHUX IIPOLIECCOB, YMEHUIO
pelieHust THIOBBIX 3a/1a4 10 TOMOT€HHOMY M FeT€POreHHOMY KaTaau3y.




Prerequisites: Physics.
Biochemistry. Chemistry of
the Elements.

Post-requisites: Chemistry of

Purpose: Students will be able to consider chemical phenomena and their laws, taking into
account the laws of chemical kinetics and catalysis. Characterize the concept of the rate of
a chemical reaction and explain the factors that affect the rate of a chemical reaction:
concentration, temperature, the nature of the solvent.

Knowledge: To know chemical phenomena and their laws, taking into
account the laws of chemical kinetics and catalysis.

Abilities: to Characterize the concept of the rate of a chemical reaction
and explain the factors that affect the rate of a chemical reaction:

Module of biological active substances.  [Contents: To demonstrate skills in calculating average and true reaction rates. To be able |concentration, temperature, the nature of the solvent.
Nanochemistry BD/ ChKC 30/0/30/55/22.5/2 Planning and Setting up SRW. |to explain and calculate the molecularity and order of the reaction, the rate constants of  [Skills: To demonstrate skills in calculating average and true reaction
and Modern | Chemical kinetics BC 4305 25 ' 7 the process, explain the Van't Hoff rule when calculating the reaction rate. To demonstrate |rates. To be able to explain and calculate the molecularity and order of the |31
Methods of and kataliz ' skills in the experimental determination of the kinetics of various chemical processes, the  |reaction, the rate constants of the process, explain the Van't Hoff rule
Analysis ability to solve typical tasks in homogeneous and heterogeneous catalysis. when calculating the reaction rate.
Competencies: To demonstrate skills in the experimental determination
of the kinetics of various chemical processes, the ability to solve typical
tasks in homogeneous and heterogeneous catalysis.
TIpepexBu3nTTEP: Makcarbr:CrynenTrep 6enrini 6ipkarnaiiapaa epicrepaiH, coyleeHy/IiH Hemece Binimi: Genrini Gip xarnaiinapaa epictepaiH, coyieneHy/IiH Hemece
Beitopranukanbik XHMUSHBIH | GOJIIIEKTEP/IiH aFbIHAAPBIHBIH ©3apa dPEKETTECYiH 3epTTey HeTi3iHae OChl oicTepai GoJeKTepiH aFbIHAAPBIHBIH ©3apa dPEKETTECYiH 3epTTeyre
TEOPHSNBIK Herizaepi 1. ToxipHOe/Ie KOJIIaHy XKoHe JKy3ere acklpy apKbliibl Kasipri GHU3MKa-XUMHSIBIK jKOHE Heri3[eiren Ka3ipri 3aManfbl (HU3NKa-XUMHSUIBIK TAJIQy ICTepiHiH
:)J'ICMCHTTCP XHUMHSACHI. SICKTPOHBI TaNAAy QﬂiCTepiH cumarTait ananbl. TCOPHUATIAPBIH 3KCITSpHM€HTTiK iCKC ACBIPYMCH JKJHE OCBI Ql[iCTep}Z[i
IMocTpexBusuTTEp: Masmynbr: Taniay oticTepiHiH Kambl CHIATTAMAChl MEH KITACCH(UKALIMACHI TypasIbl KOJIIaHy ToipuleciMen cumaTraii Gineni.
Hasoxunus Hanoxumus xoHe 6iniMuepig KepceTe anajibl. .CH.eKTpOCKOHI/mJILIK JKOHE JIU(DPAKIHSIBIK suicr.epuiﬂ Typa I/IKeMIliJ‘l?l‘.i: TaJ.may euicre}{iﬂiu JKJIIBI CHIIATTaMAChl MEH JKiKTelyi
oM 3amanyH 3amanyu ZTEHA HaHoTexHosorus. F3K JKOHE Kepi MacenIeNepin TyCiHipe ana/ibl. 3aTTap/bl HACHTH(HKALMANAY YIiH Typajibl GiTiMaIepin MeHrepeti. i )
Tannay aicrepi TaNayIbIH ¢lfl3uK§ KIl/ TK 2306 6 | 30/45/0/60/15/30 | 6 JKOCTapIay JKoHe KO Cl'[e.KT]JO(:?(O.md}{HPIK, 9IEKTPOH/IBIK XKOHE aTOMJIBIK aICOPOLMSIIBIK Tal1ay (bl OPbIHIAY ,H.alebicu: CHeKT.p(!CKOm/U.{J'lLIK >.xa§e le/.Id)paKu!ri}mbll( onicrepin 32
MOHyHi XUMUSIIBIK 9JICTEP] KE31HIC 6]]’[1Mﬂepl MCH JIaF IbUTAPBIH KOPCETE alajibl. TIKEJICH JKIHE KEP1 CCCI'ITACPIH TYCiHHlpE}Il. ATOM}JHK—H6COP6HHS{HHK
CIIEKTPOCKOMUS €CENTEPIH TalAaH anajibl.
Kysiperriuniri: 3aTTap/ibl aHbIKTay Ke3iHe 91eKTPOHIBI CIIEKTPOCKOIIHS
anictepin KonaaHaabl. TangayasiH (H3HKa-XUMHSITBIK SMICTEPIH JKYPrisy
MPAaKTHKACBIH/IA AJIFaH JaF/(blapbl MeH OLTIKTUIINH KepceTei.
TIpepexBH3HTBI: enab: CTyaeHTb CMOTYT 0XapaKTePH30BaTh COBPEMEHHbIE (PU3HKO-XUMHYECKHE U 3HaHMs: 3HATH COBPEMEHHBbIC (PUBMKO-XUMHYECKHE U IICKTPOHHBIE
TCOpCT"‘lCCK“C OCHOBBI SIEKTPOHHBIC METO/IbI AHAJTN3a, OCHOBAHHBIC HA H3YYCHUH B3a"MD}Z[C]7]CTBHSI T[Oﬂcﬁ, MCTO/Ibl aHaJIN3a, OCHOBAHHBIC HA U3YYCHUH BBaHMO;lCﬁCTBMﬂ ﬂOJ’ICﬁ,
ueoprauuqecxoﬁ xumud 1. MSle‘iellldﬁ HMJIA TIOTOKOB YacCTHIl B OIPE/ICICHHBIX YCIOBHUAX, C 31(011ep14meu’1am.110171 KSJIy‘iellVlﬁ HMJIA TIOTOKOB YacCTHI[ B OIPE/ICIICHHBIX YCIOBHUX, C
XHMHUS 3IIEMEHTOB. pCaﬂ“SauHCﬁ n ﬂpaKT"KOﬁ TIPUMCHEHHS 3THX METO/I0B. 3KCHCPHMCHTaﬂbH0ﬁ pCaJ'WBaHHCﬁ 14 ﬂpaKTI/IKOﬁ TIPUMCHCHHSA 3THX
IMocTpexBU3UTHI: Conepxanue: JIeMOHCTPHPOBATH 3HAHUs 00MIEH XapaKTEPUCTHKM M KIIaCCH(UKAIIMH METOJI0B.

Mouyib CoBpeMeHHbIE Hanoxumus u MeTo10B aHanu3a. OOBACHUTD NPAMYIO U 0OPATHYIO 33/1a4l CIIEKTPOCKOIMYECKHUX U Ymenusi: JleMoHcTpupoBarth 3HaHUs 0OLIEl XapaKTePUCTUKU U
HAaHOXUMHA U Cl)I/BPIKO- SFHMA/ 6 30/45/0/60/15/30 6 HAHOTCXHOJIOTHUsA. }I[HCbpaKLII/I()HHLIX METOIOB. HCMOHCTpI/IpOBaTb HaBBIKM U YMCHHE IPH MPOBCACHUHA KJ'IaCCHCbI/IKaLII/IH METO/I0OB aHaIM3a. 33
COBPEMEHHBIE XUMHYECKHE 111/ KB 3306 TInanupoBanue H OCTAHOBKA |CHEKTPOCKOMMYECKOI0, JIEKTPOHHOIO H aTOMHO-a/ICOPOLIMOHHOIO aHaIk3a JUls Hagpikn: OOBSCHUTH MPSAMYIO U 00paTHYIO 3a1aun

METO/Ibl aHaJIu3a METO/Ibl aHaJIu3a HUP PI;[CHTVICPHKGLIHM BCIICCTB. CIIEKTPOCKOMUYECKUX U uud)paxuuouumx METOJ/10B. Auannmpmaa‘rb
3a/1a4M aTOMHO-a0COPOIMOHHOMN CIIEKTPOCKOTIHH.
KOMI’IBTCHHHH: Hcnonb3oBath MCTOAbI BJ'ICK'I‘p()HHOﬁ CIMEKTPOCKOMHH
NpH MACHTHHUKALMK BelecTs. JIeMOHCTPHPOBATH HABBIKH 1
YMEHHETIPDH TIPOBE/ICHUHU aHaIn3a.
Prerequisites: Theoretical Purpose: Students will be able to characterize modern physico-chemical and electronic Knowledge: To know the theory of modern physicochemical methods of
Fundamental of Inorganic methods of analysis based on the study of the interaction of fields, radiation or particle analysis based on the study of the interaction of fields, radiation or
Chemistry 1. Chemistry of the |fluxes under certain conditions, with the experimental implementation and practice of particle fluxes under certain conditions, with the experimental
Elements. applyingthese methods. implementation and practice of applying these methods.
Module of Post-requisites: Content: Demonstrate knowledge of general characterization and classification of Abilities: to demonstrate knowledge of general characterization and
Nanochemistry Modern physico- Nanochemistry and methods of analysis. Explain the direct and inverse problems of spectroscopic and classification of methods of analysis.
and Modern chemical methods ChD/ |MPhChMA| 6 | 30/45/0/60/15/30 | 6 Nanotechnology. Planning and |diffraction methods. Demonstrate skills and abilities in performing spectroscopic, Skills: To explain the direct and inverse problems of spectroscopic and |33
Methods of £ analvsi EC 3306 Setting up SRW. electronic and atomic adsorption analysis for the identification of substances. diffraction methods. Analyze the tasks of atomic absorption spectroscopy.
Analysis otanalysls Use electron spectroscopy methods for the identification of substances.

Competencies: To demonstrate skills and ability in practice when
conducting physical and chemical methods of analysis.




TIpepexBu3urrep:
Beitoprannkaibik XHMHAHBIH
TEOPUSNBIK Herizaepi 1.
DNIeMEHTTep XMMHSICHI.

Makcarbi: CTyIeHTTEp Cy XKOHE Cy epiTiHIepi XUMHSICHIHBIH JKaIbl TYCIHIKTEpi MEH
QAHBIKTAMANIAPbIH CUIIATTAil alajibl.

Masmynbi: JKanmsl TabuFy CyapabIH XMMHUSITBIK KYPAMBIH KaJIbIITACTHIPY MACeTIeIepin
CHIIaTTail aajipl, ruapochepanarbl GUNKAIBIK, XHMHSIIBIK XKOHE GHONOTHSIIBIK

Binimi: cy xoHe cy epiTiHainepi XUMHACHIHBIH JKAIIBI TYCIHIKTEPI MEH
aHBIKTaMAallapbIH CUIIATTail allajibl CHIATTal Ginesi.

HMxempiniri: XKanmel TaGuFn CynapIabIH XUMHAIBIK KYPaMbIH
KaJIbIITACTBIPY MACENeNepiH MeHrepesi.

Hanoxumust TuapOXUMHSHBIH TlocTpekBU3HTTEP: mpoLecTepMeH GaiiIaHbICThI JKEP YCTi XKOHE XKep acThbl CyNapblH XUMUSUIBIK Kypambl MeH | Jlarapichl: [Hapocdepasarsl (pH3NKaIBIK, XHMHUSIIBIK JKOHE
IKOHE 3AMAHYH | TCOPHATBIK HKOHE | \ory ppe GTKA 30/45/0/60/15/30 | 6 Hanoxumus xoHe XHMHSUIBIK KYPAMBIHBIH KEHICTIKTiK-yaKbITIIA @3repicTepi OOHbIHIIA JKIiKTey TypIepiH OUOIOTHSIIBIK TIPOLIECTEPMEH OaIaHBICTBI JKEP YCTi kKOHE JKep acThl 32
Taiay aficrepi KoJ1aH0abl 3306 nanorexHonorus. F3XK Gite amaibl. AFBISBIH/IBI JKOHE TAOUFH CyJIap/bl TAJAy JaFbUIAPBIH KepceTe ala/ibl. CyNapbIH XMMHSUIBIK KYPaMbl MEH XHMHAIBIK KYPaMbIHBIH KEHICTIKTiK-
Moy acmekTinepi JKOCHapay sKoHe KO0 YaKbITIIA ©3repicTepi OoiibIHIIA KIKTey TyprepiH Oine anazsl.
Kysiperrisiri: ArbI3biHb xoHe TaOUFH Cy/Iap/bl Taay JaFbLIapbIH
KepceTesi.
TpepexBH3NTDHI: Heab: CTyIeHTBI CMOTYT OXapaKTepHU30BaTh OOLINE TIOHATHS U ONPeIeeH s XUMUN 3HaHHUA: 3HATH COBPEMEHHbIE (PH3UKO-XUMHYECKHE H SIEKTPOHHBIE
TCOpCTH‘lECKHC OCHOBBI BOJIBI U BOJHBIX PACTBOPOB. MCTO/IbI aHAIN3a, OCHOBAHHBIC HA U3YYCHUH BZaVIMOﬂEﬁCTBHﬂ l'lOJ'lEﬁ,
HeopraHudeckoi xumunu 1. | Comepskanne: Borpocs! popMHUPOBaHHs XHMHYECKOTO COCTABA IPUPOAHBIX BOJ B H3JTy4eHHIl MM TIOTOKOB YacTHI[ B ONPEICICHHbIX YCIOBHUSAX, C
XHUMHS 3NEMEHTOB. LeJIOM, 3HAaTh THITBI KJIACCH(UKALINHN TTOBEPXHOCTHBIX H MOJ3EMHBIX BOJI 110 9KCMIEPHMEHTATBHON Peann3alueii 1 MPaKTHKOH NPUMEHEHHUS STHX
l'loc1‘pe1can3u‘ru: XUMHYCCKOMY COCTaBY W MPOCTPAHCTBCHHO-BPEMCHHBIC M3MCHCHHUA HX XHMHYECKOTO METO/10B.
Hanoxumus 1 COCTaBa BO B3aHMOCBSA3H C PH3NYECKMMH, XUMUYECKHMH U OHOJIOrHYECKUMU ‘Ymennsi: Borpocs! (popMUPOBAaHHSA XHUMHUIECKOTO COCTABA IPHPOIHBIX
Monayms TeopeTuyeckue u
HAHOXUMHS 1 HpUKIa/HbIe HAHOTCXHOJIOTHUA. TiponeccaMu B FM}JpOCCl)EpC. ):lCMOHCTpl/IpOBaTb HAaBBIKH TIPH aHATIN3€ CTOYHBIX U BOJI B LICJIOM.
CoBpeMeHHbIC acreTs! T KB TPAG/ 30/45/0/60/15/30 | 6 TliaHMpOBaHUE M OCTAHOBKA |IPUPOJIHBIX BOJ. HaBbIkH: 3HATH THIIBI KIACCH(UKALMH TOBEPXHOCTHBIX M MOA3eMHBIX |33
METOMbI AHATHIA - 3306 HUP BOJ1 110 XHMHUYECKOMY COCTaBY U IPOCTPAHCTBEHHO-BPEMEHHbIE
HU3MCHCHHS UX XUMHYECKOT0 COCTaBa BO B3aUMOCBSA3H C q)MBHqECKHM",
XHMHYECKHMH H GHOJIOTMYECKHMH NPOLIECCaMH B ruapocdepe.
Komnerenunn: J[eMOHCTPHPOBATH HABBIKU IIPH AHAIN3E CTOYHBIX H
TIPHPOJHBIX BO.
Prerequisites: Theoretical Purpose: Students will be able to characterize the general concepts and definitions of the |Knowledge: To know the general concepts and definitions of the
Fundamental of Inorganic chemistry of water and aqueous solutions. chemistry of water and aqueous solutions.
Chemistry 1. Chemistry of the |Contents: The formation of the chemical composition of natural waters in general, know |Abilities:The formation of the chemical composition of natural waters in
Module of Elements. the types of classification of surface and ground waters by chemical composition and general.
Nanochemistry | Theoretical and Post-requisites: spatio-temporal changes in their chemical composition in relation to physical, chemical and | Skills: To know the types of classification of surface and ground waters
and Modern | applied aspects of | ChD/ | TAAH 30/45/0/60/15/30 | 6 Nanochemistry and biological processes in hydrosphere. Demonstrate skills in waste and natural water by chemical composition and spatio-temporal changes in their chemical |33
Methods of hydrochemistry EC 3306 Nanotechnology. Planning and |analysis. composition in relation to physical, chemical and biological processes in
Analysis Setting up SRW. hydrosphere.
Competencies: To demonstrate skills in waste and natural water
analysis.
MAMAHJBIK MOAYJBAEPI /MOAYJA CHEOUAJIBHOCTH/ SPECIALITY MODULES
MpepexBusnrrep: Mekren  |Makcarei: Crynentrep KOO-1a Tannarau 6i1iM Gepy GarapiamMachl OoHbIHIIA Binimi: )KOO-za ranyaran OitiM Gepy 6arnapiamacsl GoibiHIIa
Kypehl: XuMust, husmka, KPEIUTTIK OKBITY JKYHECIHIH epeKIIeTiKTepPiH OKBITBUIATHIH MIOHAEP KUBIHTHIFBIHAA KOHE |KPEINTTIK OKBITY XKYHECIHIH epeKIIeTiKTepiH OKbITBIIATEIH TOHAEP
MareMaTuka 0J1ap/iblH e3apa Gaﬁnaumcmu, 0JIap/ibIH €J1 IKOHOMHUKACHL YLLIill MaHBbI3/IbUIbIFbIH, JKUBIHTBIFBIH/IA KOHE OJIap/IbIH ©3apa 6317”[3111:[01:“1, 0J1ap/ibIH el
TocTpexkBusnTTEpP: KazakcTaHHBIH IHKI3aT PECYPCTAPBIHBIH CHITATTAMAChIH, OJIap/Ibl OHJEY XKOHE OalfbITy  |9KOHOMMKACHI YIIIiH MAaHBI3/IbIIBIFBIH Giei.
OpraHuKaIbIK QIiCTepiH KapacTbIpa alajbl. HMkempainiri: Ka3akcTaHHBIH MIHKi3aT peCypCTapbIHBIH CHITATTAMAChIH,
MamanpiK MamaHbIKKa bIl/ MK/ 4 | 30/0015/50/1015 | 1 MOJIEKYJIaNapIbIH Masmynbl: Op TypIii MaTepHaiiapibl ay npouectepi MeH aficrepi, XUMHSIIBIK OJIap/Ibl OHJICY JKOHE OalbITy 9/licTepiH MEHIrepe/ti. 19
Heri3ziepi Moy Kipicnie TK 1214 dyHKIHOHAN B KOCIMOPBIH/IAP/IBIH, HETi3T TEXHONOTHANBIK Ka0IBIKTaphl, OKy KOHE FHUIBIMU Jlarapichl: Op TYpili MaTepuanapbl aly polecTepi MeH dIicTepiH,
TYBIH/BLIAPBIHBIH XUMHSACBL | 9€OHETTEpPMEH JKYMBIC JKacay JaFIbLIapbl Typalibl JaFAblIap/ibl KaIbINTaCThIPY. XHUMHSAIBIK KOCITOPBIHAAP/ABIH HET13T TEXHOIOTHAIBIK Ka0IbIKTap IbI
3amaHyH (HU3HMKa-XMMHATBIK Gine amajpr.
Tanzay dmicTepi. Kysiperrimiri: OKy »oHe FBUIBIMH 9/IeOHETTEPMEH JKYMBIC JKacay
JIaF/IbLIApBI TypaJibl 1aFIbLIapra He..
TpepexBu3urn: Illkonbubie |Henb: CTyneHTb CMOIYT pacCMaTPUBATh OCOOCHHOCTH KPEIUTHOI cucTeMbl 00ydeHnst |3HAHHMS: 3HATh OCOOCHHOCTH KPeJUTHOI cucteMs! 00ydenus B BY3e
KYPCBI: XUMHH, (U3HKH, B BY3e no u3bpanHoii 06pasoBaTebHOil MporpaMme B COBOKYTHOCTH H3ydaeMBIX o u36paHHO#T 06pa3oBaTebHOI IPOrpaMMe B COBOKYITHOCTH
MaTeMaTUuKH JIUCLMILIMH M UX B3aUMOCBSA3H, UX 3HAYEHHUE JUI DKOHOMHUKH CTPAHbI; XapaKTEPUCTUKY H3Y4aeMbIX JUCHHUIIIUH U UX B3aUMOCBSI3H, UX 3HAYCHHUE U1l DKOHOMUKH
HocTpexkBu3nTel: Xumus CBIPhEBBIX pecypcoB Kazaxcrana, MeTo bl HX MepepaboTKu U 00oTraIeHus. CTpaHBI.
(byHKl[HOHaﬂbelX CO}]ep)KaHHeZ Cq)()pM“pOBaTB HaBBIKH O MpOIECccax u CHOCOGaX TIOJTYYCHHS Pa3siIuYHBIX Ymenus: YMETB pacKa3aTh XapaKTCPHCTHKY CBIPBEBBIX PECYPCOB
Motynb OCHOBBI Bsenenue B Bl Vs/ 4 | s0/0ms/501015 | 1 MPOU3BOIHBIX OPraHUYECKUX MaTSpMaJ‘lOBLOG OCHOBHOM Texuommqecxonf 060py;|05:'mu14 xnmuqe(jxux Kasaxcrana, MeTop! X nepepaboTKu U 0bOorameHus. 19
CHELUATBHOCTH CHELHATBHOCTD KB 1214 Moutekyst. CoBpeMeHHbIe MPEANPHATHI, HaBBIKAMH PabOTHI C y4eOHON M HAyIHOI JINTEpaTypoii. Haspikn: ChopMupoBaTh HABBIKK O IPOLIECCAX U CIIOCOOAX

(hU3HKO-XMMHYECKHE METOIbL
aHanusa.

TIOJTY4CHHUSA Pa3sIMYHBIX MaTCPHAJIOB, 06 OCHOBHOM TC€XHOJIOTHYCCKOM
000pyI0BaHNH XUMUYECKUX NPEAIPUSITHIT

Kommnerenuuu: J[eMOHCTPHPOBATH HaBbIKAMU PabOTHI ¢ yueOHOI 1
Hay4HOM JUTepaTypoid.




Prerequisites: School courses:
chemistry, physics,
mathematics

Post-requisites: Chemistry of

Purpose: Students will be able to consider the peculiarities of the credit system of
education at the university according to the chosen educational program in the aggregate
of the studied disciplines and their interconnection, their importance for the country's
economy;characteristics of raw materials of Kazakhstan, methods of their processing and

Knowledge: To know the general concepts and definitions of the
chemistry of water and aqueous solutions.

Abilities: To the formation of the chemical composition of natural waters
in general.

Module of Introduction to BD/ s/ Functional Derivatives of enrichment. ) N ) Skills: To know the types of classification of surface and ground waters
Fundamentals of Specialt ES 1214 4 | 30/0/15/50/10/15 | 1 Organic Molecules. Modern | Content: To develop skills about the processes and methods of obtaining various by chemical composition and spatio-temporal changes in their chemical |19
the Specialty P Y Physico-Chemical Methods of |materials, about the main technological equipment of chemical enterprises, skills of composition in relation to physical, chemical and biological processes in
Analysis. working with educational and scientific literature. hydrosphere.
Competencies: To demonstrate skills in waste and natural water
analysis.
TpepexBusntrep: Mekten | MakcaTei: CTyeHTTep aKaJIeMHSUIBIK CallaFa KaThICTBI MEMJICKETTIK, OpbIC skoHe mer | Bijimi: akaleMUsIbIK canara KaThICThl MEMJICKETTIK, OPBIC XKOHe LT
KYpCBI: XUMHs, pU3HKa, TUIIEPiH KOJIIaHy CalachIHAaFkl KOMMYHMKATHBTIK Ky3bIPETTLUTIKTEP/Ii KapacThIpa anajibl. | TiAEPiH KOMIaHy CalaChiHIaFbl KOMMYHHKATHBTIK KY3bIPETTUTIKTEpTi
MareMaTHKa Masmyubl: MemyeKkeTTiK, OpbIC XKOHE IIeT TUIAEepi MaTepHaIapbiH/Ia MParMaTHKANEIK | KapacThipa Gineni.
TlocTpexkBu3nTTEpP: oiiay 1arabUIAPIH KaNBIITACTEIPY, T HYCKAIbIK OipiikTepin Tamal 6ity soHe Hxemainiri: MemiekeTTik, OpbIC jKoHE LIET TUIAEePi MaTepuaiapbiHia
MaMaHIbIK P p— BIT/ AZhN/ OpraHuKambIK KOMMYHHKAIMSHBIH MaKCaTTaphl MEH MapTTapbiHa GaimaHBICTBI KaKeTTi OipIiKTi xypsic r(parMaTm(a.ﬂlLu(. oitnay Ila}‘ﬂbll?ap?l}i M?epe):[iA o
Herianepi Moyi | asy Herisepi TK 1214 30/0/15/50/10/15 | 1 MOJIEKYJIaNapIbIH TaHJIay/Ibl )KY3€re achIpy. JIaFabIchI: TULIH HYCKABIK OipiikTepin Tannaii 6ireni 19
dyHKIMOHAN B Kysiperriniri: koMMyHHKalMSHBIH MaKCaTTaphl MEH IIapTTapblHa
TYBIHIBLIAPBIHBIH XUMHSACHL. GaiiIaHBICTBI KXKETTi GIpITIKTI IyphIC TaHAAY/bI JKy3€Tre aChIPabl.
3amaHyH (u3MKa-XUMHATBIK
Tanjay oficTepi.
l'lpepelcawsu'ru: konbHBIC ]_leJ'Il::CTy;[eHTLI CMOTYT pacCMOTPETh KOMMYHHKATHBHBIC KOMIICTCHIIMH B O6.|'[ﬂCTPI 3“2““5!: 3HaTh KOMMYHHKATHBHBIC KOMIICTCHIIMH B oﬁnac'm
KYPCBI: XUMHH, (pU3HKH, HCIIOJIb30BAHHS TOCYIaPCTBEHHOT0, PYCCKOTO M HHOCTPAHHOTO S3bIKOB IIPHMEHHTEIBHO |HCIIONB30BAHMS TOCYaPCTBEHHOTO, PYCCKOTO H HHOCTPAHHOTO SI3BIKOB
MaTeMaTuKA K aKa}leMH‘leCKOﬁ Cq’)epe, TIPUMCHHUTEIIBHO K aKa}lCMM'{CCKOﬁ CCl)CpE.
OcHOBHI MocTpexBu3uTLI: XuMus Conepxanue: CHopMUPOBATE HABBIKM MPArMaTHUYECKOTO MBIIIICHHS Ha MaTepuanax  [Ymenusi: CHopMHpOBaTh HaBBIKH MPArMaTHYECKOTO MBIILICHUS Ha
Moyib 0CHOBBI aKaZIeMHUECKOTO Bl OAP/ 30/0/15/50/10/15 | 1 (DyHKLMOHAIBHBIX TOCY/IapCTBEHHOTO, PYCCKOI'0 U MHOCTPAHHOTO A3BIKOB, YMETh aHAIIM3UPOBAThH MaTepuajax rocy/1lapcTBEHHOI0, pyCCKOro M HHOCTPAHHOTO A3bIKOB. 19
CICUHATTBHOCTH HCEMa KB 1214 TIPOM3BOJHBIX OPraHUYCCKUX BApUAHTHBIC CAMHUIIBI A3BIKA M TPAMOTHO OCYIICCTBIIATH BHﬁOp Hy)KHOﬁ CAMHUIBI B Hagbikn: YMETh aHAJIN3UPOBATH BAPUAHTHBIC €/IMHHUILBI A3bIKA.
Mmosteky1. CoBpeMeHHbIe 3aBUCHMOCTH OT LieJIei M yCIIOBUH KOMMYHUKALMH. KoMmneTeHMH: rpaMOTHO OCYIIECTBIIATH BHIOOP HY)KHOU €JMHHUIIBI B
CbI/ISHKO-XVIMVI‘!CCKHC METOAbI 3aBUCUMOCTH OT HCJ’ICﬁ n yCJTOBP"‘;l KOMMYHHUKAIUH.
aHa/u3a.
Prerequisites: School courses: |Purpose: Students will be able to consider communicative competencies in the use of the [Knowledge: To know communicative competencies in the use of the
chemistry, physics, state, Russian and foreign languages in relation to the academic field. state, Russian and foreign languages in relation to the academic field.
mathematics Content: To form the skills of pragmatic thinking on the materials of the state, Russian  [Abilities:To form the skills of pragmatic thinking on the materials of the
Module of Fundamentals of BD/ FAW Post-requisites: Chemistry of [and foreign languages, to be able to analyze variant units of the language and competently |state
Fundamentals of Acadimic Writing ES 1214 30/0/15/50/10/15 | 1 Functional Derivatives of select the desired unit depending on the goals and conditions of communication. Skills: to analyze variant units of the language. 19
the Specialty Organic Molecules. Modern Competencies: To demonstrate competently select the desired unit
Physico-Chemical Methods of depending on the goals and conditions of communication.
Analysis.
IpepexBusuTTep: Makcatbi: CTyeHTTep KOJTAaHOAIbI HIeKTPOXHMHUSIA KOJIAAHBIIATEIH MaHbI3/[bl Binimi: Kon1aHGaIb! SMEKTPOXUMHSIIA KOJIAHBIIATEIH MaHbI3/IbI
Eeﬁoprauuxmlbm XUMUSAHBIH YFbIM/JIap MEH MOJIEJILAEP, DICKTPOXUMHUSAIBIK TEXHOJIOT UIAP/IbIH 1AMy YFbIM/Iap MEH MOJICJILAEP, DICKTPOXUMHUSAIIBIK TEXHOJIOT UsIAP/IbIH 1AMy
TEOpHUsIIBIK Herizaepi 1,2. TEH/ICHIMSIAPBI, HTEKTPOXHMHUSIIBIK OHJIPIC HEeri3[epi, OTHIH IEMEHTTEPIiHIe XUMHSUIBIK | TCHACHIMSIAPHI, SMEKTPOXUMHUSITBIK OHIPIC Heri3/epi, OThIH
Mawmanzsikka Kipicrie OHEPIHAHBI JKMHAKTAY, IEKTP YHEPrUsAChIHA TiKenei TypiaeHaipy Typasl GinivMaepin JNIEMEHTTEPIH/IE XMMHUSIIBIK YHEPTHAHBI JKMHAKTAY, IEKTP SHEPrHsACHIHA
Srexrpoximus 3amanayn HocTpexBusurrep: KepceTe anajpl. ] ) Tikeneﬁ‘ Typ.nenmpy Typaisl Ginesi. )
JKOHE 3aT KOﬂHaH6aﬂH BH/ ZKEN/ 6 45/30/0/60/15/30 4 Op]‘aHl/IKaI[LIK Mi‘lf{M"lHl-.l'.‘ 3ﬂeK1‘p0Xl/IMI/IﬁHLIK QMICTEPMEH IV(OPPOBVI?IMEH Kypecy MSCEJ’ICJ’IE!.}]":I l/]l('eM}]lJ'lll’:l. 3J'IeKTPOXPIMVISIJ'IBIK QMICTEPMEH KOPPO3HUAMEH KYpecy 31
KYPBUIBICEL EKTPOX UM TK 3215 MOJIEKyJIaIapAbIH TYCIHIIpE/Il; MeTaiap MeH KOPBITIAIAP/IbIH HJIEKTPII T¥H,Ell:lpbvlﬂyblH}418. HET3r1 MaceeNepin urepei. i
MO}'[y.'Ti Heria}lepi (byHKIU/IOHaJT}'[LI SIEKTPOXUMHMSAJIBIK 3aHap/1bl KOJIIaHA/IbI; 3KCHCPHMCHT KYPrizy K€31HAE MPaKTHKAIBIK Ilaf‘}]blclxll MeTanap MEH KOPbITHAJIapAbIH 3JICKTPI1 TYHABIPBUTYbIHIA

TYBIHABUIAPBIHBIH XUMHSACHI.
3amaHyH (U3HKa-XUMHSITBIK
Tanzay dmicTepi.

JIaFIbLIap bl KAJIBINTACTBIPA ajlajibl. DKCHEPUMEHT XKYPIi3y JKOHE albIHFaH HOTHIKENep/i
oHJIeY Ke3iH/le KOMaH/1a/1a KYMBIC icTey/Ii KepceTe anajibl.

HETI3r1 2JIEKTPOXUMHSUIBIK 3aHIap/bl KOJJAaHA allajibl.
Kysiperriniri: DxcriepiuMeHT sKyprizy *oHe ajbIHFaH HOTHKeIep/Ii
OHJIeY Ke3iH/Ie KOMaH1a/1a )YMBIC icTey/li KepceTesi.




TIpepexBH3HTHI:
TeopeTH4ecKHe OCHOBBI
HeOpraHudeckoif xumuu 1,2.
Bsezienne B cnenmanbHOCTh
TocTpekBU3HTHI: XUMUSL
(DYHKIMOHANBHBIX

Henb:CTyACHTBI CMOTYT JEMOHCTPHPOBATH 3HAHNE BAXKHEHMILNX OHSTHIT U MOJCIICH,
HCTIOJIB3YEMbIX B IIPHKJIAIHON 3MEKTPOXUMHH, TCHICHIIHH Pa3BUTHS
9IEKTPOXHMHYECKUX TEXHOJIOTHH, OCHOBBI YIEKTPOXUMUYECKOTO IPOU3BOJCTBA,
AKKyMYJIMPOBaHHs, PAMOTO NMPeoOpa3oBaHus XUMUYECKOi SHEPrHH B HIEKTPHYECKYIO B
TOIUIMBHBIX HIEMEHTAX.

Conep:xanne: OObSCHUTb MEXaHH3MbI HIEKTPOXUMHYECKON KOPPO3HH U METOJBI

3HaHMsA: 3HATh BAKHEHIIMX MOHATHH U MOJIENIEH, HCHIOb3YEMbIX B
TIPMKIIAHOM S1EeKTPOXHUMHUM, TEHIECHIINU PA3BUTHS SJIE€KTPOXHMUYECKHX
TEXHOJIOTHIi, OCHOBBI IEKTPOXHUMHYECKOTO POH3BOACTBA,
AKKyMYJIMPOBaHHsA, PAMOTO NPeoOpa3oBaHis XUMHUYECKOii SHEPriH B
9IEKTPUYECKYIO B TOIUIMBHBIX JIEMEHTAX.

Ymenusi: OOBACHAT MEXaHU3MbI MEKTPOXUMHYECKOH KOPPO3HH H

Moaye Ociost . TPOM3BOJIHBIX OPraHMYECKUX | 3alIUTHI OT KOPPO3HH, NPHMEHATH OCHOBHBIC IEKTPOXUMUYECKHE 3aKOHbI PH METO/IbI 3aIUTHI OT KOPPO3HH, NMPUMEHSATH OCHOBHBIC
IMEKTPOXHUMHUS U COBpPEMEHHOMH Bl OSPE/ 30,
crpoenie [ KB 2215 6 | 45/30/0/60/15/30 | 4 monekyn. CoBpeMeHHbIe 9MEKTPOOCAKAEHHN METAIIOB H cI1aBoB; COpMHPOBATH NPAKTUYECKUE HABBIKH NPH [ MEKTPOXUMHYECKHE 3aKOHBI IIPH MEKTPOOCAKACHUN METAJNOB 1 31
semectna - (DU3MKO-XMMUYECKHE METOJIBI | IPOBEIEHHH IEKTPOXHMHYECKOTO SKCIIEPHMEHTa. JIeMOHCTPHPOBATh yMEHHE PaboThl B |CIUIABOB.
aHanm3a. KOMaH/Ie PU BBINOJIHEHUN DKCNEPHUMEHTa H 00paboTKe MOJTy4EeHHBIX PE3y/IbTaTOB. Hagbiku: CHopMHUpPOBaTH MPAKTHICCKHE HABBIKA MPH TPOBEICHAN
9IEKTPOXHMHYECKOT0 SKCIIEPHMEHTA.
Komnerenuun: [[eMOHCTPUPOBATh YMEHHE PabOThI B KOMAH/E IIPH
BBITIOJTHCHHUH OSKCIICPUMEHTA U 06pa60'n<e TIOJTY4CHHBIX PE3YIbTaTOB.
Prerequisites: Theoretical Purpose: Students will be able to demonstrate knowledge of the most important laws Knowledge: To know of the most important laws used in applied
Fundamental of Inorganic used in applied electrochemistry, characterize the development trends of electrochemical |electrochemistry, characterize the development trends of electrochemical
Chemistry 1,2. Introduction to |production, accumulation, direct conversion of chemical energy into electrical energy in production, accumulation, direct conversion of chemical energy into
Specialty fuel cells. electrical energy in fuel cells.
Module_ Fundamentals of Post-requisites: Chemistry of [Content: Interpret the problems of combating corrosion by electrochemical methods, Abilities: To interpret the problems of combating corrosion by
E:]?g?ri:iumrstg Modern Applied | BD/EC FggfsE 6 | 45/30/0/60/15/30 | 4 Functional Derivatives of apply the basic electrochemical laws in the electrodeposition of metals and alloys; to form electrochemical methods, apply the basic electrochemical laws in the 31
Electrochemistry Organic Molecules. Modern | practical skills when conducting an experiment. Demonstrate the ability to work in a team |electrodeposition of metals and alloys.
Matter Physico-Chemical Methods of [when performing experiments and processing the results. Skills: To form practical skills when conducting an experiment.
Analysis. Competencies: To demonstrate the ability to work in a team when
performing experiments and processing the results.
Mpepexsusurrep: Makcarei: CTyeHTTep MaTepHalIapIbiH KYPBLIBIMBI MCH KACHETTEPiHIH Heri3iH xkone | Bimimi: MaTepuanap/ibiH KypblTbIMBI MCH KaCHETTEPiHIH HETi3iH koHe
BeiiopranuKaibik XUMHSHBIH | 0JIap/IbIH (ha3alibik e3repicTepiH chIarTaii anansl. Meraiiap MeH KOpbITIAIapIblH osapibiH (asasiblK e3repicTepid cunaTTai oitesi.
TeOopHUsNbIK Herizaepi 1,2. KPHCTAJI/IaHy XKOHE KYPhUTBIM/IBIK KAJIBINTACy MPOLECTEPiHiH 3aH/IbLIBIKTaphiH, onapasl | Mkemainiri: Meranzap MeH KOpbITIAIAP/IbIH KPUCTANIIAHY KOHE
MamanbIKKa Kipicre TEPMOOH/IEY Heri3epiH, MeTaljap/ibl KOPPO3HsIAH KOPFay TOCUIEPiH Tatail anaisl. KYPBUIBIMIBIK KAJIBINITACY MPOLECTEPiHIH 3aHIBUTBIKTAPBIH, OJIap/Ibl
TlocTpexkBH3NTTEP: Ma3smynbi: KypbUibICTbI 50HE WIHKI3aTThI WIBIFY Teri 0oibIHIIA, KacHeTTepi OOMBIHIIA [ TePMOOHIEY Heri3epi, MeTaIapibl KOPPO3HsiIaH KOpFay Tociiiepin
DNeKTpOXUMHs OprasuKabeK TaHy JKoHe XKiKkTey Typansl GiniMzepin kepcery. KypbutbIMIIBIK MaTepHanapIbie urepei.
JKIHE 3aT Marepuanrany BIl/ MN/ 45/30/0/60/15/30 | 4 MOJIEKYJIaTapIbIH TYpJIepiH, OJIap/IbIH TaraifbIHIATYbl MEH Naiifanany sKarainapeia aHpikrail Oity KaGineTi| Japabichl: KypbUlbICTbI KOHE IMKI3ATThI LIBIFY TEri GOMbIHILIA, 31
KYPBUJIBICBI Herisi TK 3215 dyHKIHOHAN B MCH JIaF/IbICBIH KepceTy. MaTepuan/isik KacHeTTep GoHbIHIIA 3epTTey XKYPri3y KabineTin |kacuerrepi GoiibIHIIA TaHy XkoHE JKIKTEy Typaisl GUTIMIAEPIH KopceTe
MO}Z[yJTi TYBIHABUIAPBIHBIH XUMHSCBI. Kepcery. ajnajibl.
3amaHyH (H3MKa-XUMHSITIBIK Kysiperriairi: KypbuibIMIbIK MatepraiapibiH TypiiepiH, oJap/ibiy
Tainjay dmicrepi. TaFaifbIHIATYbl MCH MaiilaaHy JKaF[aiIapeiH aHbIKTai Oity Kabineri
MEH JIaFIbIChIH KopceTy. Marepuainiblk Kacuertep OoifblHina 3eprrey
KYPrisy KabineTin kepcere anmajibl.
TpepexBU3NTDHI: Heab: CTyaeHTb CMOTYT 0XapaKTepH30BaTh CTPOSHUE M CBOMCTBA MATEPUAIIOB, HX 3HaHMA: 3HATh CTPOCHHUE ¥ CBOMCTBA MaTepHalIoB, NX (ha3oBbie
TeopeTndecKie OCHOBBI (azoBbIe MpeBpaNIeHHs. AHATH3MPOBATH 3aKOHOMEPHOCTH MPOIECCOB KPHCTAILTH3ALNH | PEBPAIIICHHS.
HeopraHuyeckoi xumuu 1,2. (M cTpyKTYpoOOpa3oBaHUs METAILIOB M CILIABOB, OCHOBbI X TePMOOOPAOOTKH. VYMenusi: AHaIM3HPOBATh 3aKOHOMEPHOCTH TIPOIIECCOB
Baenienne B cienmanbHocTh  (Copepakanue: [IeMOHCTPUPOBATH 3HAHMUSI [0 PACIIO3HABAHKMIO M KIIACCH(HKALMH KPHUCTaJLIM3ALMH H CTPYKTYPOOOPA30BAHHs METAJLIOB U CILIABOB,
MO,!lyJ'lh nOcheKBHS"Tl)I: Xumust KOHCTPYKIIHOHHBIX M CBIPHEBBIX MAaTEPHUAJIOB IO ITPOUCXOKIACHHIO, 110 CBOMCTBaM. OCHOBBI HX TepMOO6pa60TKVL
MeKTPOXHMHS 1 OCHOBLI Bﬂ/ OM/ 45/30/0/6()/15/30 . SyHKL{HOHaﬂbHHX ZleMOH(.TpHpOBaTb YMEHHUE U HaABBIK U 10 ONPEACIICHUIO BUJ0B KOHCTPYKIIMOHHBIX HaBbiku: HeMOHCTpPIpOBaTB 3HAHUA 110 paClo3HaBaHUIO W 30'
crpoenne MaTepHATOBEIEHH KB 3215 [POM3BO/IHBIX OPraHMYECKHX |MaTepHalioB, WX HA3HAUYEHHUIO U ij'lOBl/IﬁM JKCIUTyaTaluu. JIeMOHCTPUPOBATh YMEHHE KIaccupuKaun KOHCpriiuMOHHblx M ChIPHEBLIX MAaTEPUAIIOB 110 31
BelecTBa MOJIEKYII. Cospemeuﬂue TPOBOJIMTH UCCIIEI0BAHUS [10 CBOUCTBAM MaTEPHAIIOB. TIPOUCXOKACHUIO, I10 CBOUCTBAM.

DHU3HKO-XMMHYECKHE METO/IbI
aHanusa.

Kommnerenuun: J[eMOHCTPUPOBATH YMEHHE M HABBIK U 110
OMPEACTICHUIO BU/I0B KOHCTPYKIIHOHHBIX MaTEPHaAIOB, MX Ha3HAYCHHIO
M YCIOBHSIM JKCILTyaTaluu. JIeMOHCTPUPOBATH YMEHHE IIPOBOUTH
HCCIIe/IOBAHMS TIO CBOMCTBAM MaTepHAIIoB.




Module

Prerequisites: Theoretical
Fundamental of Inorganic
Chemistry 1,2. Introduction to
Specialty

Post-requisites: Chemistry of

Purpose: Students will be able to characterize the basics of structure and properties of
materials and their phase transformations.To analyze the patterns of crystallization and
structure formation of metals and alloys, the basics of their heat treatment, methods of
protecting metals from corrosion.

Content: To demonstrate knowledge of recognizing and classifying structural and raw

Knowledge: To know the basics of structure and properties of materials
and their phase transformations.

Abilities: To analyze the patterns of crystallization and structure
formation of metals and alloys, the basics of their heat treatment, methods
of protecting metals from corrosion.

Electrochemistry Fundgmenta}s of BD/EC FMS 45/30/0/60/15/30 | 4 Functional Derivatives of materials by origin, properties. To demonstrate the ability to identify types of structural Skills: To demonstrate knowledge of recognizing and classifying 31
and Structure of | Materials Science 3215 Organic Molecules. Modern | materials for their purpose and operating conditions. Demonstrate the ability to conduct  |structural and raw materials by origin, properties.
Matter Physico-Chemical Methods of |research on material properties. Competencies: To demonstrate the ability to identify types of structural
Analysis. materials for their purpose and operating conditions. Demonstrate the
ability to conduct research on material properties.
l'lpepelcansuTTep: MaKCaTI:I: CTy}Z[CHTTSp ATOMIapAbIH, MOJICKYJIAJIapAbIH, KPHCTAIAAPABIH KYPBITBIMBIH EiﬂiMi: AaTOMIapAbIH, MOJICKYIAIapAbIH, KPUCTAIAaPABIH KYPBIIBIMBIH
OpraHuKaIbIK JKOHE XUMHUSIIBIK OailJIaHBICTBIH TAOMFATBIH, KEHICTIKTEri aTOMIAP/IBIH CAIBICTHIPMANbl  [5KOHE XMMHSIIBIK OaiiIaHbICTBIH TAOHFATHIH, KEHICTIKTEri aTOMIapIbIH
MOJICKyJTaTapAbIH OpHanacyblH, OMAPJbIH TCOMETPHUACHIH, MOJICKYJ1a/Tap KYPbUIBIMbIHA ki OHCPTHUAHBIH CaJIBICTBIPMAJIBI OPHAJIACYBIH, OJIAPABIH TCOMETPHUACHIH, MOJICKYIalap
(DyHKIMOHAIIIBI acepin cumarraii anaapl. HakThl 3aTTapaarsl XUMHSUIBIK OaiilaHbICTapIbI ecenTeyre KYPBUIBIMBIHA ilIKi SHEPrUSHbIH 9CepiH CHIaTTail Giteni.
TYBIHBUTAPBIHBIH XUMHSACHL.  |apHAJIFaH BAJICHTTLTIK CXeMalapbl MEH MOJIEKY/IaIbIK OpOUTaIbaap TeOPHSIChIH Tycinipe |Mkemaiairi: Hakrel 3aTTap/arbl XUMHUSUIBIK OailllaHbICTapbI ecenTeyre
3amaHyH (HU3MKa-XMMHSUIBIK | aiajbl. apHaJFaH BaJICHTTINIK CXeMaJlaphl MEH MOJICKYIIATBIK OpOHTaIbIap
DNEeKTPOXUMHS Tanjay oicTepi. Ma3smyHbI: 3aTTapIbIH OPTYPIIi XHMHSUIBIK MOJIENbACPIH 3epTTey Ke3injae TEOPHUSCHIH UTepei.
JKOHE 32T 3aT KypUTBICE BIV/ ZK/ 4 | 30/0/15/50/20/15 | 8 l'locrpe:camurrepf Ll.urmom CMEKTPOCKOMUANBIK dTiCTEP Typansl OiniMaepin Kepcvmje Gineni. 3a—r—rmr( KYPEUIGIMEH )laf.uucm: 3arTapabH QpTYpJ'l‘i XUMHSIBIK MO.}ZI.CJ'IB/‘.]EPiH 3eprIey i3g
KYPBUTBICHI TK 4216 )bl HeMece OHIPICTIK 3epTTey JaFbLIaphblH KOpPCeTy, MOJIEKyanapIbIH KeiOip napameTpiepin Tycinaipe Ke3iHJIe CHIEKTPOCKONMSIIBIK dicTep Typaisl OUTiMIAepiH kepceTe Oiieni.
Moy TpaKTHKA. JINMIOMIBIK 6Ginenti. Monexymanblk opOHTANbAAPABI, OJAp/BIH YHEPTHACHIH XkoHE Oacka Kysiperrisniri: 3aTTbIH KYPBUIBIMBIH 3epTTeY JaFAbUIAPBIH KOPCETY,
JKYMBICTBI, JUIUIOMJIBIK HapaMeTpiepiH ecenTey aFAbUIapbIH KalbIITaCThIPAIbL. MOJIEKyIamap/IbIH KeHOip mapameTprepin Tycinmipe Ginesi.
7KOOAHBI JKa3y JKOHE KOpray MosekyaiblK OpOMTaIbIAP/IbI, OAPIBIH SHEPIUSCHIH JKOHE Oacka
HEmece Keme}mi EMTHXaH napaMe’rpnepiH €CenTey AarblIapbIH KAJIBINITACTBIPABI.
TarceIpy.
l'lpepelcnmmn,l: Xumust ueJ’llzZ CTy}JCHTH CMOTYT OXapakTepHU30BaThk CTPOCHHE aTOMOB, MOJICKYJI, KPHCTAJIJIOB U 3"2"“511 3HATh CTPOCHHUC aTOMOB, MOJICKYJI, KPUCTAJIJIOB U TIPUPOY
d]ylu(uuouanbumx TIPUPOY XUMHUYECKUX cumeﬁ, OTHOCHUTEJIbHOE PACIIOJIOKEHUE aTOMOB B IIPOCTPAHCTBE, |XUMHYECKUX CBﬂ3eﬁ, OTHOCHUTEJILHOE PaCIIOJIOKEHNE aTOMOB B
TIPOM3BOJHBIX OPraHUYCCKUX HXTCOMETPHIO, BIIMAHHEC BHyTpCHHCﬁ SHEPruM Ha CTPOCHHUE MOJICKYII. O6L${CHHTB TIPOCTPAHCTBE, HXTCOMETPHIO, BIUAHHE BHyTpCHHCﬁ OHEPruM Ha
Mmosteky1. CoBpeMeHHbIe TEOPHUHU BAJICHTHBIX CXEM H MOJIEKY/ISIPHBIX OpOHMTANIeH [ pacyeTa XUMHYECKHX CBSI3eH |CTpOSHHE MOJIEKYIL.
CI]I/ISHKO-XVIMVI‘!CCKHC METO/IbI B KOHKPETHBIX BCIICCTBAX. VYmenusi: OObsICHSITH TEOPHUH BAJICHTHBIX CXEM U MOJICKYJISPHBIX
aHanusa. Couepmanue: ﬂcMOHCTpHpOBaTB 3HAHUA 110 CIICKTPOCKOMUYCCKUM METO/IaM NpH op6uTancﬁ JUTS pacdyeTa XMMHYCCKUX CBsI3ei B KOHKPETHBIX BEIICCTBAX.
MO}.lleb HOCTPEKB“3HTBIZ HCCIE/IOBAHUH PA3JIUYHBIX XUMHYECKUX MOLleJlCﬁ BelecTna. I[emouclpnp()]sa'rb Hagpiku: )ICMOHCTPI/IPOB&TB 3HAHHUA 110 CIICKTPOCKOMUYECKUM METOIaM
3JIEKTPOXHMHS H Crpoenue B/ sv/ . 30,
erpoeiie - KB 1216 4 | 30/0/15/50/10/15 | 8 TTpeaumIoMHas Wil HABBIKH MCCIIEIOBAHUS CTPOCHHUS BEIIECTBA, YMETh OOBSICHUTh HEKOTOPBIE nftpamc’rpm TIPH UCCIE0OBAHNN PA3THYHBIX XUMHYECKUX MOJIENeil BeIecTna. 31
MPOMU3BO/ICTBEHAs NIPAKTHKA. | MoJieky1. CHopMHPOBATH HABBIKH YMEHHUs pacueTa MOJICKYJIPHBIX opOuTaeii, ux Kommnerenuuun: JIeMOHCTPHPOBATh HABBIKH HCCIICOBAHHS CTPOCHHS
petnecrsa Hammcanue n 3amuTa SHEPTHIO M JIPYTUE MapaMeTphl. BELLECTBA, yMETh OOBSCHUTH HEKOTOPbIE [ApaMeTPhl MOJIEKYJL.
uMllJlOMllOﬁ pﬂGO'l'bl, Cq)OpMPIpOBaTb HaBBIKM YMEHHSA pacyeTa MOJICKYISAPHBIX OpﬁﬂTaHCﬁ, HUX
JUTUIOMHOTO TTPOCKTa UITH DHEPIHIO U IPYrUe napameTpel.
MOAroTOBKA U cllaya
KOMIUICKCHOTO 3K3aMCHa.
Prerequisites: Chemistry of  |Purpose: Students will be able to characterize the structure of atoms, molecules, crystals |Knowledge: To know the structure of atoms, molecules, crystals and the
Functional Derivatives of and the nature of chemical bonds, the relative arrangement of atoms in space, their nature of chemical bonds, the relative arrangement of atoms in space,
Organic Molecules. Modern [geometry, the effect of internal energy on the structure of molecules. To explain the theory|their geometry, the effect of internal energy on the structure of molecules.
Physico-Chemical Methods of |of valence schemes and molecular orbitals for calculating chemical bonds in specific Abilities: To explain the theory of valence schemes and molecular orbitals
Module Analysis. substances. for calculating chemical bonds in specific substances.
Electrochemistry SM Post-requisites: Pre-degree or Contgnt: To demonstrate knowledge of spectrpscgpic me?hods in the study of various Skills: To demonstrate knowledge of spectroscopic methods in the study
and Structure of Structure of Matter| BD/EC 4216 4 | 30/0/15/50/10/15 | 8 Industrial Practice. Writing and | chemical models of matter. To demonstrate skills in studying the structure of matter, be |of various chemical models of matter. 31

Matter

Defending a Thesis, a
Graduate work, or Preparing
and Passing a Comprehensive
Exam.

able to explain some of the parameters of molecules. To form the skills of calculating
molecular orbitals, their energy and other parameters.

Competencies: To demonstrate skills in studying the structure of matter,
be able to explain some of the parameters of molecules. To form the skills
of calculating molecular orbitals, their energy and other parameters.




TIpepexBu3urrep:
OpraHHKaJIbIK
MOJIEKYIanapaAbIH
(DyHKIMOHAIIIBI
TYBIHABIITAPBIHBIH XHMHSCBI.
3amaHyH ()H3MKa-XHMHSAIBIK

Makcarbi: CTyIeHTTEp XMMHUSIIBIK KOCBUTBICTAP/IbIH KACHETTEPIH KOHE KYPIIBICHIH,
XHMHSUIBIK PeaKIHsIap/IblH KHHETHKACHIH 5KOHE MEXaHU3MiH, PeaKIMAIbIK KaOineTiH
KBaHTTBLIK MEXAHMKA HETi3iH/1e CUIaTTail anaisl.

Ma3smynbi: Mosekyianap KypblIbICBIHbIH KBAHTTBI TEOPUSICBIH, XUMHSUIBIK
GaiilaHBICTap MEH MOJICKY/IaapalblK ocepiecy i KBAaHTThI TEOPHSCHIH TYCIHIIpe alabl.
XUMHAIBIK PEaKIUAHBIH KBAHTTBI TEOPUSICHIH JKOHE PEaKUMSIIBIK KaOiteTiH, T.0.

Bistimi: XMMHUSIBIK KOCBUTBICTAPIBIH KACHETTEPIH KOHE KYPhIIBICHIH,
XHMHSUIBIK PeaKIHsAIap/IblH KHHETHKACHIH KOHE MEXaHH3MiH,
peaKUsUIBIK KaOUIeTIH KBAHTTHIK MEXaHHKA HETi3iHAe cHmaTTail olieni.
Hxempiniri: Monekynanap KypbUIbICHIHBIH KBAHTTBI TEOPUSCHIH,
XHMHSAUIBIK GaifiaHbICTap MEH MOJIEKY/IaapablK aceplecy/IiH KBaHTThI
TEOPHUSICBIH Meirepeti.

DneKTpOXUMHS L A - o )
ot 5a1 Keanrtst BIV KHN/ Tanjay daicrepi. Tycititipe anat. ATOMIBIK JieHrefize 3aTTapIbIH XUMHUSIBIK KOHEe d)mm@nbm ) JlarabIch: XHM.mm?IK PAKIMSHBI KBAHTTbL TEOPHSCHIH )l(el-ie
L. 30/0/15/50/10/15 | 8 TMocrpexBusutrep: /IMnioM |KacHeTTepiH KOJIIaHY AaFabUIapbIH KopceTe anazbl. JKybIKTay ecentey Tociiaepin PpeaKLusUIBIK KabUIeTiH, T.0. TyciHaipe anansl. ATOMABIK ACHIeine 31
KYPBLIBICHL XUMUSHBIR HETB1 TK 4216 aJIIbl HeMece OHIIpicTiK KOJIZIaHA OTBIPBII, XHMHSUIBIK XKYHeIepie MpolecTepli CHIIaTTalThIH aifKbIH IIeIiM 3aTTap/IbIH XUMHUSIIBIK JKOHE (PU3HKAIBIK KACHETTEPiH KOJIaHy
MOy TIpaKTHKa. HHHHDM}IHK Tel—meynepil—l Ta6y JAarabplIapblH KaJIbIITACTBIPAAbI. JarbIIAPBIH KOPCETE ayla/ibl.
JKYMBICTBI, JMIUIOMJIBIK, Kysiperriniri: Xybikray ecentey Tocinnepin KosmaHa OTBIPBIT,
KOOaHBI Ka3y KIHE Kopray XHMHSUIBIK XKYHeleplie porecTepli CHIaTTalThIH aiKbIH IIeriM
HEmece Keme}mi EMTHXaH TeH}leyﬂepiH Ta6y JarAbIIAPBIH KaIbIITACTRIPA/IbI.
TanceIpy.
l'lpepelcansu'n,l: Xumwust ]_leJ'Ilz: CTy}Z[eHTbI CMOTYT OXapakTepHU30BaTh CTPOCHHUE H CBOHCTBAa XUMHUYECKHX 3“2““5!: 3HATh CTPOCHUC N CBOWCTBA XUMHUECKHX COEH"HCHHﬁ,
(DYHKIHMOHAIBHBIX COCJIMHEHHH, PEaKIIHOHHYIO CIIOCOOHOCTh, KWHETHKY M MEXaHH3M XMMHYECKHX PEaKIHil |peaKIMOHHYIO CIIOCOOHOCTh, KHHETHKY H MEXaHH3M XUMHYECKHX
TIPOU3BOJHBIX OPraHUYCCKUX Ha OCHOBE KBAHTOBO MEXaHHKH. OﬁLﬂCHHTL KBAHTOBYIO TCOPHIO CTPOCHHUS MOJICKYIT, peakuuﬁ Ha OCHOBE KBaHTOBOIl MEXaHHKH.
Monekys. CoBpeMeHHbIe XMMHYECKHX CBA3EH M MEKMONEKYIAPHBIX B3aHMOIEHCTBUH. Ymenusi: OObACHATE  KBAaHTOBYIO TCOPHIO CTPOCHHS MOJIEKYII,
(usnko-xumuyeckue Metosel | Comepikanue: J[eMOHCTPHPOBATH 3HAHHE KBAHTOBOI TEOPHH XUMUYECKHX PEAKIMl B |XMMHYECKUX CBSI3eil M MEKMOJIEKY/ISPHBIX B3aHMOICHCTBHIL.
Moy aHaNM3a. PEaKIMOHHO# CMOCOOHOCTH.  JIeMOHCTPHPOBATH HABBIKM NPHUMEHCHHs XMMHUYCCKUX 1 (HaBbiku: J[eMOHCTPUPOBATh 3HAHHE KBAHTOBOH TEOPHH XHMHYECKHX
TocTpeKBH3HTDI: (U3MHECKHX CBOICTB BEIIECTB HA aTOMapHOM ypoBHe. CHOpPMHUPOBATH HABBIKH JUIS PpeaKumii M PEaKLMOHHOMN CIIOCOOHOCTH.  JIeMOHCTPHPOBATh HABBIKK
ICKTPOXHMA 1 OCHOHBM b OKH/ 30/0/15/50/10/15 | 8 [Mpepmunnomuas uin HAXOJXKJCHHS PEIICHHS yPaBHEHHIA, OMHCHIBAIONINX MPOLECCHl B XHMHYECKNX CHCTEMAX, |IPHMEHEHHs XHMHUYECKHX H (H3HYECKUX CBONCTB BEIECTB Ha %0,
CTpOCHHE KBaHTOBOH XUMHHU KB 4216 31
MPOM3BOJICTBEHAS IPAKTHKA. | yMETh IPHMEHATH MPHOIMKEHHBIE METOIBI pacyeTa. aTOMapHOM YPOBHE.
petiectsa Hanucanne u 3amura Komnerenuun: CHopMHPOBATH HABBIKU JUIS HAXOMKISHHS PELICHHS
HHHHOMHOﬁ pa6oT1>1, ypaBHel-mﬁ, OMUCHIBAOIIHNX MPOIECCHI B XUMHUYCCKHX CHCTEMaX, YMETh
JIMTIJIOMHOTO MPOCKTA WK TIPUMEHATH upanmxeuume METO/IbI pacueTa.
MOAroTOBKA U cllaya
KOMTLIEKCHOTO 9K3aMeHa.
Prerequisites: Chemistry of  |Purpose: Students will be able to characterize the structure and properties of chemical Knowledge: To know the structure and properties of chemical
Functional Derivatives of compounds, reactivity, kinetics and the mechanism of chemical reactions based on compounds, reactivity, kinetics and the mechanism of chemical reactions
Organic Molecules. Modern  |quantum mechanics. To explain the quantum theory of molecular structure, chemical based on quantum mechanics.
Physico-Chemical Methods of [bonds and intermolecular interactions. Abilities: To explain the quantum theory of molecular structure, chemical
Module Fundamentals of Analysis. Content: To demonstrate knowledge of the quantum theory of chemical reactions and bonds and intermolecular interactions.
Electrochemistry Quantum BD/EC FQCh 30/0/15/50/10/15 | 8 Post-requisites: Pre-degree or |reactivity. To demonstrate skills in applying the chemical and physical properties of Skills: To demonstrate knowledge of the quantum theory of chemical 1
and Structure of Chemistry 4216 Industrial Practice. Writing and | substances at the atomic level. To develop skills for finding solutions to equations reactions and reactivity. To demonstrate skills in applying the chemical
Matter Defending a Thesis, a describing processes in chemical systems, to be able to apply approximate calculation and physical properties of substances at the atomic level.
Graduate work, or Preparing |methods. Competencies: To develop skills for finding solutions to equations
and Passing a Comprehensive describing processes in chemical systems, to be able to apply approximate
Exam. calculation methods.
TIpepexBu3uTTEp: Makcarbl: CTy@HTTep 3aT KYPbUIBIMBIHBIH TEOPHSUIBIK HEri311epi MEH OHBIH 03repy Bistimi: 3aT KypbUIBIMBIHBIH TEOPHSUIBIK HETi3/1epi MEH OHBIH 03repy
BeiiopraHnKaibiK XHMHSHBIH ~ |TPOIIECTepi Typasibl GiliMIepiH cHnaTTali anajbl, KypaMbl MEH KYPUTBIMBIHBIH mporecTepi Typasibl GiTiMIEpiH cUNaTTal anajbl, Kypambl MEH
TEOpHUsNIbIK Herizaepi 1,2. o3repyiMeH, GacTanKbl MOJIEKy/Ialaparkl XUMHUIILIK OaiianplcThiH cunatbiMeH. CYHBIK, [ KypbUILIMBIHBIH 03repyiMeH, 6acTarKbl MOJIEKy/Ialapaarbl XHMHUSIIBIK
MamanibIKKa Kipicre KaTThI, Ta3 TOPI3/li 3aTTHIH arperaTThIK KYHiHiH KBAHTTHIK-XMMHSIIBIK KOPiHiCTepiH GaiiIaHBICTBIH CHTIATBIH CHMaTTail Gineni.
IocTpexBH3HTTEP: TYCIHpe anajbl. HMkempainiri: CyibIK, KaTThl, ra3 TOPI3/li 3aTTHIH arperaTThik KYHiHiH
Kasipri 3amanfbt OpraHHKaJIbIK Masmynsr: JKana Marepuaniaps! ajny OOHbIHIIA aIbIHFAH JaFbLIAP/Ibl KOPCETY: aCKbIH [ KBAHTTHIK-XUMHSUIBIK KOPIHICTEPiH TYCIH/IIpe amajipl.
Konnaubanst XUMHSHBIH BIl/ KZHTN/ 6 |30/30/15/60/15/30] 4 MOJIeKyIanapIbIH OTKI3rimITep, JKapThlIail OTKI3rilTep, HAHOMaTepHaIIap. ATOM-MOJIEKYIATBIK OKBITY Jarapicel: JKana Matepuaniap/isl amy GOHbIHIIA alnbIHFAH 31
XHMHST MOJTYITi TEOPHAIIBIK TK 2217 yHkunOHAN B MO3MUMACHIHAH GacTan Kasipri 3aMaHFbl XMMHs HETi3/1epi Typaibl TOJbIKKaH b Oiiv JIaFbLIap/bl: aCKbIH OTKI3rilITEp, )KapThlIail OTKI3rimTep,
Heri3zepi TYBIH/BUTAPBIHBIH XUMHSACHL. | AaF/IbLIAPBIH KANBINTACTHIPY. XUMHSUIBIK pOIecTepi Gackapy/bl KeTinmipy HaHOMaTepHuasiap KopceTe anajsl.

3amaHyu (U3NKA-XUMHSIBIK
Tanaay dJicTepi.

JIaFIbLIApIH KOPCETY.

Kysiperriniri: AToM-MoJIeKy/IabIK OKBITY MO3HIMACHIHAH GacTan
Ka3ipri 3aMaHFbl XUMUSL HET131epi TYpalibl TOJIBIKKAH/IBI OLTIM
JIaFIbIIAPBIH KATBINTACTBIPY. XMMHSIBIK IpoTiecTepi 6ackapy sl
JKETULAIPY JaFAbUIAPbIH KOPCETe .




TIpepexBH3HTHI:
TeopeTH4ecKHe OCHOBBI
HeOpraHudeckoif xumuu 1,2.
Bsezienne B cnenmanbHOCTh
TocTpekBU3HTHI: XUMUSL
(DYHKIMOHANBHBIX

Hean: CTyneHTb CMOTYT OXapaKTepPU30BaTh 3HAHHS TEOPETHUECKUX OCHOB CTPOCHHS
BEIIECTBA U TIPOIIECCHI €r0 TPEBPAILIEHHs, CONPOBOKIAIOMHUEC H3MEHEHHEM COCTaBa i
CTPYKTYPbI, IPUPOJIBI XHMUUYECKOH CBA3M B HCXOHBIX MOJIeKyIaX. OOBACHUTb KBAHTOBO-|
XUMMYECKHE TIPE/ICTABJICHHs arperaTHOr0 COCTOSHHS BEIECTBa — XKHIIKOT0, TBEPIOTO,
ra3o006pa3Horo.

Conep:xanue: JIeMOHCTPUPOBATH MPHOOPETEHHbIEC HABBIKUIIPH MOJYYEHHH HOBBIX

3HaHUS: 3HATH TEOPETHYECKHX OCHOB CTPOCHHS BEILECTBA M MPOLECCHI
€ro NMpeBpalieH s, COMPOBOXKAAIOIIMECS H3IMEHEHHEM COCTaBa U
CTPYKTYPBI, IPUPOIBI XHUMHYECKOH CBS3U B MCXOAHBIX MOJICKYJIAX.
Ymenusi: OObSACHATH KBAHTOBO-XHMUUYECKHE NPEICTABICHUS
arperarHoro COCTOSHHS BEIECTBA — )KHIKOTO, TBEPIOTO,
ra3o006pa3Horo.

Moayns Teopericciue BIU TOSH/ NPOM3BOJIHBIX OPraHMYECKUX | MaTepHaIoB: CBEPXIPOBOIHHKOB, TIOJYIPOBOIHUKOB, HaHOMarepuaiios. Chopmuposars | HaBbiku: J[eMOHCTPHPOBATH MPUOOPETCHHBIC HABBIKUIIPU IIOJy4CHHH 30
TIPHKJIAHAS cmao::\;):::mﬁ Ki 2917 6 (30/30/15/60/15/30| 4 Mmouekyst. CoBpeMeHHbIE HABBIKH TOJTHOLIEHHBIX 3HAHHUI 10 OCHOBAM COBPEMEHHOI XUMHH, C MO3ULHH ATOMHO- |HOBBIX MaTepPUAIIOB: CBEPXIPOBOIHHKOB, MOJIYIPOBOJIHHKOB, 31'
XUMUA XUMHH Q]HSHKO-XHMH‘IECKHC METO/Ibl |MOJICKYJISIPHOTO YYEHHUS. HeMOHCTpPIpOBaTL YMEHHE B COBEPLICHCTBOBAHUH YIIPABJICHHS | HAHOMAaTCPHAIOB.
aHanu3sa. XHUMHYECKHUM IIPOLECCOM. KomnereHuun: Cq)OpMI/Ip()BaTL HaBBIKH TTOJTHOIIEHHBIX 3HAHHH 110
OCHOBamM COBpCMCHHOﬁ XUMHH, C MO3HIHH ATOMHO- MOJICKYJIPHOTO
ydeHus. JJeMOHCTPUPOBATh YMEHUE B COBEPIICHCTBOBAHUH YIIPABICHUS
XMMHUYECKHM TPOIIECCOM.
Prerequisites: Theoretical Purpose: Students will be able to characterize knowledge of the theoretical foundations of| Knowledge: To know of the theoretical foundations of the structure of
Fundamental of Inorganic the structure of matter and the processes of its transformation, accompanied by a change |matter and the processes of its transformation, accompanied by a change
Chemistry 1,2. Introduction to |in the composition and structure, the nature of the chemical bond in the original molecules. |in the composition and structure, the nature of the chemical bond in the
Specialty Explain the quantum-chemical representations of the aggregate state of matter - liquid, original molecules.
Post-requisites: Chemistry of |solid, gaseous. Abilities: To explain the quantum-chemical representations of the
Module Applied Theoretical TEMCh Functi_onal Derivatives of Con_tent: To demonstrate the acquired skills in_obtaining new materials: superconductgrs, aggregate state of matter - quuiq, solid,_ ga_seous. N )
! Fundamentals of | BD/EC 6 |30/30/15/60/15/30| 4 Organic Molecules. Modern  |semiconductors, nanomaterials. To form the skills of full-fledged knowledge of the basics |Skills: To demonstrate the acquired skills in obtaining new materials: 31
Chemistry 3 2217 . 5 . " . . A 3 .
Modern Chemistry Physico-Chemical Methods of |of modern chemistry, from the position of atomic-molecular teaching. Demonstrate skill in |superconductors, semiconductors, nanomaterials.
Analysis. improving chemical process management. Competencies: To form the skills of full-fledged knowledge of the basics
of modern chemistry, from the position of atomic-molecular teaching.
Demonstrate skill in improving chemical process management.
TIpepexBu3uTTEp: Makcarbl: Kelenii KOChUIbICTap/IbIH KYPbUIBICHIH, BepHepIiH KOOpANHALHSIIBIK, Binimi: Kemeni KocblibicTap/IblH KYPbUIBICHIH, BepHepin
ECﬁOpFaHMKa}THK XUMUSAHBIH TCOPHACHIH, KCLHCH}Z[i KOCBUIBICTAP/IBIH HOMECHKJIATYPAChIH, H30MCPHAHBI-TCOMCTPUAIIBIK | KOOPAHHALMAJIBIK TCOPHSCHIH, KC].LICH}Z[i KOCBUIBICTAP/IbIH
TEOPUSAIIBIK ueri:w,epi 1,2 JKOHE I'MPATTBIK, KeLLlellLli KOCBUIBICTAp/1arbl XUMHSIBIK GailIaHbICThI KapacTbipa/bl. HOMEHKJIATYpacChbiH, U30MEPHUAHbBI-Ir€OMETPUSAIIBIK KOHE I'M/IPATTHIK,
Maman/ipiKKa Kipicre Ma3zmynbi: KoopauHaUHsUIbIK KOCBUIBICTApBbIH (GOPMyJIaiapbiH JailbiHayiarbl KEMIeH/Ii KOCBUTBICTAp/IaFbl XUMHSUIBIK OaiiTaHbICTBI cHmaTTail Ginei.
l'lochechmmTTep: AJIBIHFaH JarIblIap/ibl KOPCETY. MOHCKyHaJTLIK OPGHTaJ'Il:llap TCOPHACHI JKIHC l/ll('eMﬂiJ'lil"iZ KOOp}Z["HaL[HSIﬂHK KOCBIITBICTAP/IbIH Cl)()pMyﬂaﬂapHH
KOHﬂaH6aﬂH KOOleMllaLll/lﬂJlblK El'[/ KKH/ Opl'alll/lKaJlblK BaJlCllTl'iJliK CcXemasapbl '1'eop14_ﬂcm TYPFbICBIHAH KYleeJli.KOCbUlblCTap/_lbl cuu‘a'r'raﬁ 6]le llaﬁb]H}:[ay}laFH AJIBIHFaH JIar IbIIapbIH HTCpClZ[i. o
XU Moy KOCBIITBICTAp TK 2217 30/30/15/60/15/30| 4 MOJIEKYJIanapibIH Kogpnuﬁagnxnslx KOMTLIEKCTi KOCBLIBICTAp/Ibl Kypy Kesinze Uyryes epesxecin konnany | JlaFabichl: MoseKyitaubsik opOuTanbiap TeOpUSICH HK3HE BaeHTTLNK 31
XUMHSACHI yHKUHOHAI B KaOineTTepin Kopcery. cXeMaapbl TEOPHSCH! TYPFBICBIHAH KYP/Ieli KOCBUIBICTAP bl CUIIATTAN
TYBIH/BLTAPBIHBIH XHMHSCHI. Ginei.
3amanyH (H3HKa-XUMHSUIBIK Kysiperriniri: Koop/mHauusisIk KOMIUIEKCTi KOCBUTBICTAPIbI KYpY
Tanay oicTepi. kesinze Yyryes epexecit KoJl1aHy KablieTTepin Kopcere anajpl.
l'lpepemm:mru: ueJ’llzZ CTy}JCHTH CMOTYT OXapakTepHU30BaTh KOOPAWHAIIMOHHYIO TCOPHIO BCpHCpa 3"2"“5!: 3HaTh KOOPAMHAIMOHHYIO TCOPHIO BCpHCpa CTpOCHMSA
Teope’ruqecxne OCHOBBI CTPOEHUS KOMIUIEKCHBIX coeuuueunifl, HOMEHKJIATYPY KOMIUIEKCHBIX coeu,mleuni/i, Hux KOMIUIEKCHBIX coe}.muelmﬁ, HOMEHKIIATYPY KOMILIEKCHbBIX coeuuuelmﬁ,
HeOpFaHVI‘{ECKOﬁ XUMHH 1,2 H30MEPHIO:-TCOMETPHYIECKYIO U THIPATHYI0, XHMHYECKYIO CBA3h B KOMILICKCHBIX HX H30MEPHIO:-TCOMETPUYCCKYIO U THIPATHYIO, XHUMHYCCKYIO CBA3b B
Bseueuue B CHEUHATIBHOCTH COC/IMHEHUAX. KOMIUICKCHBIX COC/IMHEHUAX.
Moy Xuntitst HocTpexkBu3nTel: Xumus Copnep:xanue: Z[emoucrpnposavrb MpHOOPETEHHbIEe HABBIKH NPH cocTaBieHnu GopMyn | YmeHus: J[eMOHCTPHPOBATH IPHOOPETEHHbIE HaBblKl:l npu
npuKianas KOOPAMHALMOHHBI BH/ HKS/ 30/30/15/60/15/30 4 (byHKl[HOHaﬂbelX KOOP/IMHAITHOHHBIX COCIMHCHUH. VMeTh OEIMCaTB KOMIUJICKCHBIC COCIMHCHUS C COCTaBJICHUH q)()pMyﬂ KOOP/JIMHAIIMOHHBIX COCIMHCHHUH. 30v
XHMHST X coemeeHuﬁ KB 2217 TPOU3BOJHBIX OPraHUYECKUX TIO3ULIMH TEOPUHU MOJICKYIISIPHBIX op6uraﬂeu U TEOPUH BAJICHTHBIX CXEM. HaBBbIKH: METh ONHUCATh KOMIUIEKCHBIE COCAMHEHMSA C TTIO3UIIMH TCOPHH 31

Mojiekyst. CoBpeMeHHbIe
¢M3HKO>XHMH"1€CKHC METO/1bI
aHanmM3a.

JleMOHCTpHPOBaTh yMEHHE HCIIONb30BaHUs NIpaBuiia Uyryesa Npu COCTaBICHHI
KOOP/IMHALMOHHBIX KOMIIIEKCHBIX COEIMHEHHUIH.

MOJIEKYJISIPHBIX opﬁuTaneﬁ M TEOpHUH BAJICHTHBIX CXEM.
KOMI’IeTeHIlH": HEMOHCTPHPOB&TL YMEHHE HCTIOJIb30BaHMs MMpaBuia
'-IyryeBa TIPU COCTABJICHUH KOOPAUHALIMOHHBIX KOMILIEKCHBIX
COeIMHEHHUH.




Prerequisites: Theoretical
Fundamental of Inorganic
Chemistry 1,2. Introduction to
Specialty

Post-requisites: Chemistry of

Purpose: Students will be able to characterize Werner's coordination theory of the
structure of complex compounds, the nomenclature of complex compounds, isomerism-
geometric and hydration, chemical bonds in complex compounds.

Content: To demonstrate the acquired skills in the preparation of formulas for
coordination compounds. To be able to describe complex compounds from the perspective

Knowledge: To know Werner's coordination theory of the structure of
complex compounds, the nomenclature of complex compounds,
isomerism-geometric and hydration, chemical bonds in complex
compounds.

Abilities: To demonstrate the acquired skills in the preparation of

. Chemistry of . > - o
Module Applied Coordination BD/EC Chcc/ 30/30/15/60/15/30| 4 Functional Derivatives of of the theory of molecular orbitals and the theory of valence schemes.To demonstrate the |formulas for coordination compounds. 31
Chemistry Compounds 2217 Organic Molecules. Modern |ability to use Chuguev's rule when drawing up coordination complex compounds. Skills: To be able to describe complex compounds from the perspective
Physico-Chemical Methods of of the theory of molecular orbitals and the theory of valence schemes.
Analysis. Competencies: To demonstrate the ability to use Chuguev's rule when
drawing up coordination complex compounds.
MpepexBusutrep: Pusnka. |MakcaTei: Tommmeprik Kyiineri 3aT KypbUIBICBIHBIH epeKIIeNiKTepi, onapbiH xKikremyi| Biximi: OpraHuKaIbk KOCBUIBICTA/IBIH CHHTE31 JKOHE XKOFaphl
Buoxumus. BHCMCHTTEP KOHE HOMCHKJIATypachl KapacThIpbLIaIbI. OpFaHHKdTILIK KOCBIIBICTAPABIH CHHTe3i JKOHE |MOJICKYJIANTBIK KOCBIIBICTAPABIH XUMHSIIBIK GBFpri.H cunarrai ananbl.
XUMHUSICBI. JKOFAPbl MOJICKYITANBIK KOCBUTBICTAP/IBIH, XHMHSITBIK ©3Tepyi. HMxemainiri: TTomumeprik Ky#eri 3aT KypbUIBICHIHBIH ePEKIIEITIKTEP,
TocTpexBu3nTTEP: Ma3smynbl: 3uATKepIIiK MaTepranIap/IblH MOTH(YHKIMOHAIB! OIUMEpIEPiH OJIAp/IBIH KIKTEITyi )KOHE HOMEHKIIATYPAChl KAPacTHIPbLIA/BI Oimei..
Buonorusisik Genceni 3aTTap (CHHTe3/Iey YpiCTepiHie, OapIblH KACHeTTepiHiH epeKIIeikTepi, KoJiaHy canachiiaa | JlaFabicbl: 3UATKEPIK MaTepHAIIapAbIH MOI(pYHKIHOHAIBI
Korapsr xumusicel. F3XK sxocnapnay Ginmim amy JaFabIch! anbiHaabL. [TonumepaepiH GU3NKATBIK-XUMHSITBIK KACHETTEPiH MOJIMMeEpJIepiH CHHTE3/Iey YPAICTepiH/Ie, ONap/IblH KACHETTEPiHiH
Konnaubanst MOJIEKYJIaIbl KIT/ ZhMK/ 5 30/30/0/55/12,5/2 7 JKIHE KOIO ecKepe OTIPbIII, CHHTE3/IeY JKOHe TYPJICHIIPYiH Heri3ri 3aHIbUIBIKTAPBI TYpaibl epeKnIeikTepi, KoJIIaHy canachlHaa OiTiM amy IaFabIChIH KopceTe 29
XHMHST MOy KOCBUIBICTAp TK 4307 2,5 GimimMaepiH amajbl. anael.
XUMHSACHL Kysiperriniri: ITonumeprnepain GpU3HKaNbIK-XUMHUSIIBIK KACHETTEPiH
€CKepe OTHIPHIN, CHHTE3/ICY JKOHE TYPICHIIPY/IH HETi3Ti 3aHIBITBIKTaphI
Typaubl GiniMuepin kepcere anambl.
TpepexBu3nTbi: Pusnka. Henab: CTyIeHTH CMOTYT 0XapaKTePH30BaTh 3HAHUA 00 OCHOBHBIX XHMHYECKHX 3HaHHUA: 3HATH 0COOCHHOCTAX CTPOCHHUS BHICOKOMOJIEKYIISAPHBIX
Buoxumust. XuMus CBOMCTBax TIOJIMMEPOB, OCHOBHBIX BH/AX TOJIMMEPHBIX MaTCPHAJIOB, OCO6CHHOCT5{X COCHHHCH“E, OﬁﬂaCTVl TIPAKTHYECKOTO NMPUMCHCHHSA U PCAKIINAX UX
DJIEMEHTOB. CTPOEHHS BBICOKOMOJIEKYJISIPHBIX coe}.muelmi/i, obnactn TMPAKTHYECKOrO NIPUMEHEHHUS U | CHHTE3a.
TocTpexkBusnTbl: Xumus PeakuHaxX uX CHHTE3a. Ymennsi: 06 OCHOBHBIX XUMHYECKUX CBOHCTBAX HOJIMMEPOB, OCHOBHBIX
GHOHOFH‘JCCK"X AKTUBHBIX Couepmanue: ,):lCMOHCTpHpOBaTB 3HAHUA HUX npaKTH‘lCCKOﬁ IICHHOCTH, KaK 00060!’0 BH/IaX MOJIMMEPHBIX MaTCPHAJIOB.
MO}Z[yJTL Xumus Hﬂ/ 30/30/0/55/12 5/2 BEIIECTB. l'[nalmponalme u po/ia MmarepuaioB. Cd)OpMMpOBaTb TIPAKTUYECKUE HABBIKHU JUIsl PELLICHUS TPUKIIAIHBIX Hagpiku: )ICMOHCTp“poBaTb 3HAHUA HUX ﬂpaKTH‘ICCKDﬁ IICHHOCTH, KaK
NpUKIaHAs BLICOKOMOJIEKYIAP | 10 HVS/ 5 25 ’ 7 nocranoska HUP 3a/1a4 M0 TEXHOJIOTHH MPOM3BOJICTBA M MIepepaboTKe MOMMMEPHBIX MAaTEPHAIOB, HABBIKK [0COOOI0 poja MaTepHasIoB. 30
XUMHS HBIX COCIMHCHMIT 4307 ! aHall3a U UHTEPIIPETaLly Pe3y/IbTaTOB CHHTE3a BEICOKOMOJICKYIIPHBIX COSAMHEHHIL. Kommnerenumu: CHopMUPOBATH IIPAKTHIECKHE HABBIKH VISl PEILICHHS
TIpPHKITAJIHBIX 3a/1a4 10 TEXHOJIOTHH MPOU3BOCTBA U ncpcpaﬁoTKc
TIOJIMMEPHBIX MAaTEPUAJIOB, HABBIKU aHAIN3a U UHTEPIIpETALIMH
PE3yJIbTaATOB CHHTE3a BRICOKOMOJICKYISAPHBIX COC}IHHCHHFI.
Prerequisites: Physics. Purpose: Students will be able to characterize knowledge about the basic chemical Knowledge: To know the structural features of high-molecular
Biochemistry. Chemistry of  |properties of polymers, the main types of polymeric materials, structural features of high- [compounds, areas of practical application and reactions of their synthesis.
the Elements. molecular compounds, areas of practical application and reactions of their synthesis. Abilities: to the basic chemical properties of polymers, the main types of
Post-requisites: Chemistry of [Content: To characterize the optical, molecular-kinetic properties of nanoparticles. To polymeric materials.
.. | Chemistry of High-| biological active substances. demqnstratg knowledg_e of thei_r practicgl value as a special kind of rr_1aterials. To form Skills: To characterize the optical, molecular-kinetic properties of
Module Applied Molecular cho/ | chame | 5 |30/30/0/55/12,5/2| o | |Planning and Setting up SRW. |practical skills for solving applied tasks in the technology of production and processing of |nanoparticles. 31
Chemistry Compounds EC 4307 2,5 polymeric materials, skills in analyzing and interpreting the results of the synthesis of high- | Competencies: To form practical skills for solving applied tasks in the
molecular compounds. technology of production and processing of polymeric materials, skills in
analyzing and interpreting the results of the synthesis of high-molecular
compounds.
MpepexBusutrep: Pusnka. |Makcarbi: CTYISHTTEp OPraHHUKAIBIK KOCBITBICTAPABIH PEAKIHSIIBIK KabineTTimirin BistiMi: opraHuKanbIK KOCBUTBICTAPBIH PEAKIMSIIBIK KaOiIeTTTiriH
Buoxumus. Diaementrep HETi3ri 3aHBUIBIKTAPBIH, JKYPY MeXaHu3MiH, OpraHuKaiblK 3aTTap/IblH KACHETTepi MCH  |Heri3ri 3aHIbUIBIKTAPBIH, KYPY MEXaHH3MIH cunaTTail Oitei.
XUMHSICBI. PeaKLMsUIbIK KaOUIeTTUIINHIH, KYPbUIBIMBIHBIH Oai/IaHBICHIH CHITATTAN allajibl. Mxempiniri: OpraHukaiblK 3aTTapAblH KACHETTEPl MEH PEAKLUSIIBIK
IocTpexBH3HTTEP: Masmynbl: Peakiusiblk MeXaHH3MIEP/L xKikTey OolbiHIIa GiniMaepin xoHe KaOIeTTiliriHiH, KypbUILIMBIHBIH OaiIaHbICBIH Meirepe/i.
Opranukanbik Buosnorusibik 6enceni 3aTTap | KIaCCHKaIBIK KYPhUTBIMIBIK YIITiiep GOHbIHIIAG OpraHHKaIbIK MOJICKYIaTapibiH Jarabicel: Peakuusuiblk MexaHU3MAepAi KikTey OoibHIIa GltiMaepin
KosanGasi KOCBUIBICTAP/IbIH KIl/ OKKRK/ 30/30/0/55/12,5/2 xumusicel. F3XK sxocnapnay peakuUsUIbIK KabineTrinirin 6osnkay narabuiapbii kepeere anajbl. KypbuibIMab! KYPY/IbIH [5KoHE KIaCCHKAIBIK KYPBUTBIMABIK YITiEp GOMBIHIIA OPraHHKaIbIK
XUMUs Moy KYPBUIBIMBI JKOHE TK 4307 25 7 JKOHE KOIO nerisri pusnkansik UK, YK xone SIMP criekrpockomnust aaicTepiMen Tamiay MOJIEKYJIanapiblH PeakUsIIbIK KaOUIeTTUIriH GoInKay JaFbliapblH 29

PeaKUUsIIBIK
KabinerTimiri

JIaF/IbLIApbIH KOPCETE alajibl.

KepceTe anabl.
Kysiperriniri: Kypsuibive! KypyasiH Herisri pusukansik MK, YK xone
SIMP criekTpocKomnus dAICTepiMEH Taluaay AaFAbUIAPbIH KOPCETE anajbl.




TpepexBu3utbi: dusnxa.
Buoxumus. Xumus
DJIEMECHTOB.
HocrpexkBusutbr: Xumus

Lean: CTyneHTb CMOTYT OXapaKTepU30BaTh OCHOBHBIE 3aKOHOMEPHOCTH PEaKIHOHHO#H
CIOCOOHOCTH OPraHHYECKUX COEMHEHHH, MEXaHH3M PeaKIMH, B3aMMOCBS3h
CTPYKTYPbI, CBOICTBA M PEAKIHOHHOI CIIOCOOHOCTH OPraHHYECKUX BEIECTB.
Conep:xanue: JIeMOHCTPUPOBATH 3HAHHUS MOKIACCH(UKALIMH PEAKIIMOHHBIX

3HaHMs: 3HATH OCHOBHBIC 3aKOHOMEPHOCTH PEAKLIMOHHO
CIOCOOHOCTH OpraHu4eCcKux COEIMHEHHH.

VYMeHusl: MeXaHH3M PeaKIuu, B3aUMOCBsA3b CTPYKTYPBI, CBOWCTBA U
PEaKIMOHHOHN CIOCOOHOCTH OPraHNYECKUX BEIECTB.

Moxys pCeTarl)({:;T(Z'::a: OUOJIOTHYECKHX aKTHBHBIX MEXaHH3MOB ¥ HaBBIKH IIPOTHO3MPOBAHHS PEAKIIHOHHOI CoCOGHOCTH opraHndyecknx  (HaBpiku: J(eMOHCTPHPOBATH 3HAHHS MOKIACCH(DUKALIIN PEAKLIHOHHBIX
npHiTa A CHOCOBHOCTS n SRSOS/ 30/30/0/55/12,5/2 7 Betnects. [L1annpoBatie 1 |MOJIEKYII 110 KJIACCHYECKUM CTPYKTYPHBIM MoziessM. COPMHPOBATH HABBIKH aHATH3A | MEXaHH3MOB 1 HABBIKH NPOTHO3HPOBAHHS PEAKIHOHHOI CIOCOGHOCTH |30
- opraneckix KB 4307 25 nocranoska HAP OCHOBHBIX (PU3HYECKHX METONOB YCTAHOBIIEH s CTPYKTYpbl: MK-, Y- 1 SIMP- OpraHHYECKHX MOJIEKYI M0 KIACCHYECKHM CTPYKTYPHBIM MOZIETISM.
CDE,E[HHCHHFI CIEKTPOCKOITHA. KomneTeuuuu: Cd)OpMHpOBaTl: HAaBBIKH aHaJIM3a OCHOBHBIX
(DU3MYECKHX METOIOB ycTaHOBIEHHUs CTPYKTYphl: MK-, Y- 1 IMP-
CIIEKTPOCKOITHA.
Prerequisites: Physics. Purpose: Students will be able to characterize the main regularities of the reactivity of Knowledge: To know the main regularities of the reactivity of organic
Biochemistry. Chemistry of  |organic compounds, the mechanism of flow, the relationship between the structure, compounds, the mechanism of flow.
the Elements. properties and reactivity of organic substances. Abilities: the relationship between the structure, properties and reactivity
Structure and Post-requisites: Chemistry of [Content: To demonstrate knowledge on the classification of reaction mechanisms and of organic substances.
Module Applied |  Reactivity of chp/ SROC 30/30/0/55/12,5/2 | biological active substances.  |skills in predicting the reactivity of organic molecules according to classical structural Skills: To demonstrate knowledge on the classification of reaction 31
Chemistry Organic EC 4307 2,5 Planning and Setting up SRW. |models. To form the skills in analyzing the main physical methods for determining the mechanisms and skills in predicting the reactivity of organic molecules
Compounds structure: IR, UV and NMR spectroscopy. according to classical structural models.
Competencies: To form the skills in analyzing the main physical methods
for determining the structure: IR, UV and NMR spectroscopy.
TIpepexBH3uTTEp: Makcatbl: CTyIeHTTep KOpIIAFaH OPTaJlaFbl XUMHSUIBIK, OHOOTHSNIBIK IIponecTepain | BimiMi: Kopinaran opTanarbl XMMHAIBIK, OHOJIOTHSUIBIK MPOLECTEPIIH
BelopraHnKaibIK XHMUSHBIH ~ [OPTYPIIIIriH, 3aTTap/IbIH alHAEIMBI MCH OJIAP/IBIH a71aM OMipiHE dCePiH, XMMHUSITBIK, QPTYPIIriH, 3aTTap/IbIH alfHANBIMBI MCH OJIAP/IBIH alaM eMipiHe acepiH,
TEOPHSNBIK Herizaepi 1. GHOJIOTHSIBIK OiCTEP MEH KOpPIIAFaH OPTaHbI KOPFay KypaIapblH CHIIATTail alajibl. XHMHSUIBIK, OHOJIOTHSUIBIK dliCTep MEH KOpIIaraH OPTaHbI KOpray
DNeMEeHTTep XUMHSICHI. Masmynbl: Buocdepaiarsl 3aTTap/blH TYPICHYIHIH, )KUHAKTAIYbIHBIH KOHE KypanaapsIH cunarraii Gineni.
IMocTpexBu3nTTep: 3aMaHyH |TachIMaIaHYBIHBIH TAOUFH KOHE MOKOYPITi MPONECTEPiH TYCIHAIpY; onapabiH KopuraraH | Mkemainiri:  Brocepanarsl 3aTTap/iH TyYpICHYIHIH, )HHAKTATYBIHBIH
(u3MKa-XUMUSIIBIK Tajiiay oprara aHTpoIoreHuik acepin Outeai. XKeprimikri sxkone skahaHbIK CHIIATTAFBI JKOHE TaChIMAJIIAHYbIHBIH TAOUFH XKOHE MOKOYpII IIpoLecTepin
KonpaubGanst XUMHSUIBIK, BIT/ HE/ 5 30/30/0/55/12,5/2 5 anicrepi. Hanoxumus xoune 9KOJIOTMSUIBIK JKAF1aii/ibl aHBIKTAY JIaF ABUIAPBIH KOPCETY; KOPIIaFaH OpPTa MOHHTOPHHTT | TYCIHAIpY; OJIap/iblH KOpIIAFaH opTaFa aHTPOIOTEH/IK dcepiH MeHrepei. |32,
XHMHST MOTyIT SKOJIOTUS TK 3218 2,5 HaHOTEXHOJIOTHs JKOHE OHBI KOpFay d/ticTepi. DKCIIepUMEHTTEepl OPbIH/AY KOHE HOTHIKEIepli OHey Jarapicst: XKeprigikri sxkone sxkahaHbIK CHIIATTAFbI YKOJIOTHSUIBIK 35
Ke3iH/ie KOMaH/1a/1a JyMBIC icTei Oimyi. JKaF/1aii /bl aHBIKTAY JIAFIBIIAPBIH KOPCETY; KOPIIAaFaH OPTa MOHHTOPHHT i
JKOHE OHBI KOpFay dfticTepi.
Kysiperriniri: DkcriepuMeHTTepIi OpbIH/IAY XKOHE HOTHKEIEPL OHIeY
Ke3iH/le KOMaH/1a/1a JKYMBIC icTeit Ginesi.
TIpepexkBH3HTBI: Heab: CryaeHTbl CMOTYT 0XapaKTepPU30BaTh Pa3sHOOOpa3He XUMHYECKHX, 3HaHusA: 3HATH Pa3HOOOpa3He XUMHYECKHX, OMOIOrHYECKIX
TCOpCT"‘lCCKHC OCHOBBI OHOJIOTHYECKHUX TIpOTIECCOBB B Opr)KalOlLlCﬁ cpene, prl"()OéOpOT BCIICCTB U TIPOTIECCOBB B ()pr)l(aK)lLlCﬁ cpene, prTDO60p0T BCIICCTB U
ueopraunqecxoﬁ xumud 1. UXBJIIUSAHHUE HA )KUZHEIACATE/ILHOCTL YECJIIOBEKA, XUMHYECKHE, Ouosoruyeckue METO/bI U UXBJIIUSAHHUE HA )KUZHEJACATCIILHOCTL YEJIOBEKA, XUMHUYECKHUE,
XUMHS 3JIEMEHTOB. CPEJICTBA 3allUThI OKPYKAKOIIEH Cpejibl. OGMOJIOTHYECKHE METOJIBI M CPEJICTBA 3AlIHThI OKPYKAKOMIEH Cpe/ibl.
l'loc‘rpemmmru: Couepmanne: 061>ﬂCHHTb CCTCCTBCHHBIC U TPUHYAUTE/IBHBI TIPOIIECCHI MPEBPALICHUSA, Ymenus: O61:${CH${TB CCTCCTBCHHBIC U TIPUHYAUTEIIBHBI TTPOTIECCHI
Monyns Xumuueckas BII/ 30/30/0/55/12,5/2 CoBpeMeHHbIe (pU3HKO- llal(()lljlellnil HTPAHCIOPTA BeLIeCTB B Orocdepe; O3HAHHE aHTPOIIOTEHHOTO HX TPEBPALIEHNS, HAKOILIEHHUs n’lpaucui)p’ra BelecTs B buocdepe; 32,
TIpHKJIaIHas AKOTOTHS KB HE/ 5 25 5 XHMHYECKHE METO/IBI aHAM3A. | BO3ICHCTBHS Ha OKPYXKAIOIIYIO Cpefty. JIeMOHCTPHPOBATh HABBIKU MO OTIPEJICIICHHIO TIO3HaHHUE aHTPOTIOTEHHOTO X BO3/ICHCTBUSA HA OKPYXKAIOIIYIO CPETy. 35
XUMHUS 3218 ! Hanoxumus u 9KOJIOTNYeCKON 0OCTAHOBKH JIOKAILHOTO U II100aIbHOTO Xapakrepa; MOHUTOpHHIa Hagpiku: HCMOHCTpPIpOBaTB HAaBBIKH TI0 OTIPE/ICTICHUIO 3KOJIOTHYECKO
HAHOTEXHOJIOTHA. OKpYIKaIOIIel CPe/Ibl U METOJIOB ee oXpaHbl. [Toka3aTh yMeHHe paboThl B KOMaHJE IPH | 0OCTAaHOBKH JIOKAIBLHOTO M [II00AJIBHOTO XapaKkTepa; MOHUTOPHHTA
BBINOJIHSACHHN DKCIIEPUMEHTa U 00pabaTke pe3ynbTaToB. OKPYXKAIOIIEH CPE/Ibl U METOJIOB €€ OXPaHBI.
Kommnerennun: Ilokasars ymeHue paboThl B KOMaH/E pH
BBITIONHACHHN IKCIIEPHMEHTa H 00pabaTke pe3ynbTaToB.
Prerequisites: Theoretical Purpose:Students will be able to characterize the variety of chemical, biological processes | Knowledge: To know the specific properties of functional derivatives in
Fundamental of Inorganic in the environment, the circulation of substances and their impact on human life, chemical, |a series of monofunctional, bifunctional and polyfunctional derivatives.
Chemistry 1. Chemistry of the |biological methods and means of protecting the environment. Abilities: to compare methods of obtaining organic substances, their
Elements. Content: To explain the natural and forced processes of transformation, accumulation and [ physical and chemical properties.
Post-requisites: Modern transport of substances in the biosphere; knowledge of their anthropogenic impact on the [Skills: Interpret the main reaction mechanisms for each class of
Module Applied Chemical Ecology BD/ ChE 5 30/30/0/55/12,5/2 5 Physico-Chemical Methods of [environment. To demonstrate skills in determining the ecological situation of a local and | derivatives; analyze the features of the electronic structure, isomerism, 2
Chemistry EC 3218 25 Analysis. Nanochemistry and |global nature; environmental monitoring and methods of its protection. To show tautomerism of organic molecules.

Nanotechnology

teamwork skills when performing an experiment and processing results.

Competencies: Demonstrate the skills of solving certain problems using
the knowledge gained, generalize the laws of the properties and structure
of organic compounds.




TIpepexBu3urrep:
Beitoprannkaibik XHMHAHBIH
TEOPUSNBIK Herizaepi 1.
DNIeMEHTTep XMMHSICHI.
TocTpexkBu3nTTEp: 3aMaHyH
Cblfﬂl/ll(ﬁ’XHMl/lﬂIll:lK Tanagay

Makcarbi: CTyIeHTTEp 3aTKa HOHJIAYIIbI COYIETCHYIH 9CepiHeH 001aThIH XUMHSUIBIK
npolecTep/ie XHMHSHBIH MOHi KAPACTBIPBUIAIBL: YIEKTPOMArHUTTIK CoyJIeNeHy, PEHTIeH
coymenepi, coysenep, HOHAAYNIBI OTEHIHAIB! TYpabl TYCIHIK CHITATTail alabl.
Ma3myHbI: Pajaiysuiblk XHMHSHBIH GH3HKaNBIK HETi3/IepiH KalbIITacThIpy.
HWoHznapapiH, aTOMIAP/BIH, PagMKaIAap/IbIH Haiiga 60IybIMEH COyIIeIeHy POLECIHIH op
TYpJli Ke3eHIepiH CHIaTTaiiIbl. PaMalnsIbIK-XUMHSAUIBIK TPaHCHOPMAIIHS, COyNENeHYIIH

Binimi: 3aTka HOHIAYIIBI COyIENEHYIH dcepiHeH 60IaThIH XUMHSUIBIK
npoliecTep/ie XMMUAHBIH MOHI KapacThIPbUIAIBL: SIEeKTPOMArHUTTIK
COyJIENIeHY, PEHTICH CAyJIeNepi, Cayeep, HOHAAYILbI TOTCHLHAIbI
Typaubl TYCIHIK cunaTTaii 6ires.

Hxempiniri: Paananusibik XHMUSHBIH (H3HKAIBIK Heri3aepiH
KalBIITaCTBIPY/IBI HTePei.

Kongaubanst Paguanusibik BIl/ RH/ 30/30/0/55/12,5/2 5 i i e - N N . 32,
XHMHS MO XUMHS TK 3218 25 onicrepi. HanHoXuMuS sx0He XHUMMSUIBIK 9Cep eTy THIMALIri Typassl OiniMaepin kopceTeni. Jarabicel: MoHmapasiy, aTOMF[?}pHLIH, paz_mka.nuapuyﬂ naiza RE
HAHOTEXHOJIOTUs 6oITybIMEH COyIIeNIeHy TIPOLECIHIH 9p TYpII Ke3eHAepiH cunaTTail Oitei.
Kysiperriniri: Paanauusiibik-XuMHsUIBIK TpaHChopMarms,
coyneNneHyIiH XHMHAIBIK dcep eTy THIMALIIr Typansl GitiMaepin
KOpCeTesti.
l'lpepelcawsu'ru: ]_leJ'Ilz: CTy}JCHTbI CMOTYT MOHATH CYIITHOCTH paunauuonﬁoﬁ XUMHH C €€ XUMHUYCCKUMH 3“2““5!: 3HaTh CYIIHOCTH pauuaunor—moﬁ XUMHH C €€ XUMHUYCCKUMH
TeopeTnyeckue OCHOBbL MPOLECCaMH MO JeiiCTBHEM HOHH3UPYIOMINX U3Iy4eHHI Ha MpOLecCcaMH M0 JeiicTBHEM HOHH3UPYIOMNX U3Ty4eHHI Ha
HeOpl"aHM‘lECKOﬁ XUMHUH 1 BCIHICCTBO:JICKTPOMArHUTHOC M3JTy4CHHUE, IMTOHATHE PCHTTCHOBCKUX ’\/-.Fly'“leﬁ, TIOHATHE |BCLICCTBO:DICKTPOMATHUTHOC U3IYYCHHC, IOHATHC PECHTICHOBCKUX U Y-
XUMHS SNIEMEHTOB. HMOHHU3AIMOHHOI'O IMOTEHIHANa. ﬂyqeﬁ, TIOHATHE MOHU3ALIMOHHOTO IOTEHIHAaA.
Moy TlocTpeKBU3HTBI: Conep:xanne: CHopMupoBaTh HaBBIKH PH3HYIECKUX OCHOB PaIHALMOHHON XHMHUH. Ymennsi: ChopMupoBath HaBbIKH (H3HYECKUX OCHOB PaAHALlHOHHON
npHcTaHan PajunaunonHas B/ RH/ 30/30/0/55/12,5/2 5 CoBpemeHHBIE (H3HKO- OnrcaTh pa3miYHBIC CTaNH MPOLEcca 06TydeHns ¢ 00Pa30BaHHEM HOHOB, ATOMOB, XHMHN.. 32,
s XHUMHUS KB 3218 25 XUMHYECKHE METO/Ibl aHAIN3A. |pajuKanoB. JIeMOHCTPUPOBATH 3HAHHS IO PaJHAlIHOHHO-XUMUYECKHM npeBpanienueM, |HaBpiku: OnucaTh pasnuuHbIe CTaAHH Mpolecca 00TydeH s ¢ 35
Hanoxumust n BKPKPCKTHBHOCTH XUMHYECCKOTO HCﬁCTBHﬂ H3Ty4CHMA. 06pa3OBaHHCM HOHOB, aTOMOB, PaJIMKaJIOB.
HAHOTEXHOJIOTU. KOMI’ICTEHI.I“M: ):leMOHCTpI/IpOBaTb 3HAHUA 10 paIHallMOHHO-
XUMHUYECKUM IPEBpALLIEHUEM, 'BCbeeKTI/IBHOCTH XUMHYECKOTro JeiicTBHs
H3Ty4CHMA.
Prerequisites: Theoretical Purpose: Students will be able to understand the processes, occurring in the irradiated Knowledge: To know the processes, occurring in the irradiated
Fundamental of Inorganic environment under the influence of ionizing and electromagnetic radiation on a substance. |environment under the influence of ionizing and electromagnetic radiation
Chemistry 1. Chemistry of the |Content: To form the skills of the physical foundations of radiation chemistry. Describe  |on a substance.
Elements. the different stages of the irradiation process with the formation of ions, atoms, radicals. | Abilities: To form the skills of the physical foundations of radiation
Module Applied Radiation BD/ RCh 30/30/0/55/12,5/2 | Post-requisites: Modern Demonstrate knowledge of radiation-chemical transformation, the effectiveness of the chemistry. 3
Chemistry Chemistry EC 3218 2,5 Physico-Chemical Methods of |chemical action of radiation. Skills: To describe the different stages of the irradiation process with the
Analysis. Nanochemistry and formation of ions, atoms, radicals.
Nanotechnology Competencies: To demonstrate knowledge of radiation-chemical
transformation, the effectiveness of the chemical action of radiation.
IpepexBusuTTep: Makcatbi: CTYIGHTTEp SKCIEPHMEHTTIK 3epTTey JKYPri3y/IiH Heri3ri NpUHIHNTEPiH BiniMi: SKCIIEPUMEHTTIK 3epTTey XKYPTi3yAiH HEeri3ri MPUHIMNTEePIH
Opl'alll/lKaJlbll( CHUIaTTai ajajibl. )Kapa’rbulucrauy;_lbu1, uerisri 3aH/iapbiHa ue1‘i3,ueureu KJlaCCM(‘)l/lKaLLl/lﬂ cunaTTait Giile).lL
MoJIeKyIanapIbIH Heri3aepiH, (U3HKa-MaTeMaTHKAJIBIK MOJIEIB/CY I, FBUTBIMU SKCIIEPUMEHT QiCTepiH Wxemainiri: XaparbuibicTany(bIH Heri3ri 3aHiapbiHa Heri3aenren
yHKUHOHAI B CHUIIATTAii aajpl. K1accH(pUKaIMs Heri3epin, pU3nNKa-MaTeMaTHKAIBIK MOEIBACY,
TYBIHBLIAPBIHBIH XUMHACHL. | Ma3mynbi: ToxipuGenik MoniMeTTepi OHACY/IH KOHE TEXHOIOTHSUIBIK IIPOLECTEPAIH  |FBUIBIMH dKCIIEPUMEHT /iCTepiH urepei.
S BamaHyH (QHU3MKa-XMMHSUIBIK | pM3MKO-XMMHSUIBIK €PEKIIEIIKTEPIH TalAay/AbIH YKCIIEPUMEHTAIIIBI KOHE CTATHCTHKANBIK | JaFabichl: Tokipuenik MoliMeTTep L OHIeY/IiH JKOHE TEXHOIOTHSUIBIK
Tasnjay dficrepi. QJIiCTEpiH aHBIKTaHbI3. Op TYPIIi caaiapiblH TEXHOJIOTUSIIBIK TapaMeTpiIepin TPOLECTEP/IH (PU3NKO-XUMHSUIIBIK PEKIIEIKTEPIH Ta[ayIbIH
seprreyaep xane | F3M rocnapnay BIV | GZZhzhK/ 30/30/0/55/12,5/2 8 HOCT;EKBHBIETTQPX Jumnom omaﬁianumpy MQCCHCpri: IIJJJCLuy uarﬁmﬂapw—l KanmeaCTpr,p P 3|I<)cuepumiu‘ra$1u JKOHE cra‘rucruxiuxm ouicre}:)iu aubmi/aﬁ ajiaipl. 32,
MEHEKMEHT JKOHE KOIO TK 4219 2,5 35

MOy

aJl[bl HeMece OHIPICTIK
TpaKkTHKa. JIUmnomMIsIK
SKYMBICTBI, JUIIOMIBIK
KOBGaHBI Ka3y KIHe Kopray
HEMECe KeIlleH i eMTHXaH
TarnceIpy.

Kysiperriniri: Op Typii cananapabiH TeXHOJIOTHSUIBIK TapaMeTpiiepit
OHTaWIaHIBIPY MOCeIeNepiH MeNTy JIa¥F/bLIapbIH KaJBIITaCTHIPA alajibl.




TIpepexBu3uthbi: Xumus
(DYHKIIMOHATBHBIX
MPOU3BOJAHBIX OPraHUYCCKUX
MoJiekyst. CoBpeMeHHbIe
CbHBHKO’XHMH‘{ECKHC METOAbI
aHaNu3a.

Hean: CTyneHTb CMOTYT OXapaKTepU30BaTh OCHOBHBIC NPUHIIHIIBI IPOBEACHHS
OKCIEPUMEHTAJIBHOTO UCCIIECIOBAHUS. Onucath OCHOBBI Knaccmbm(aunn, d)mw{ecxom
¥ MaTEMaTHYECKOTO MOJAEIMPOBAHHs, METO/IbI HAYYHOTO YKCIIEPUMEHTA HA OCHOBE
6a30BBIX 3aKOHOB €CTECTBO3HAHHUS.

Couepmaﬂne: OnpeuennTL OKCIEPUMEHTAIbHO-CTATUCTHYECKUX METOJIOB 06]33.60TKI/I
OKCIEPHMEHTAIBHBIX JaHHBIX M aHaIH3a HU3NKO-XUMHUYECKUX 0COOCHHOCTEH

3HaHMsl: 3HATH OCHOBHbIC PHHLHIIBI IPOBEACHHS
OKCIIEPUMEHTAJIbHOTO UCCIICI0BAHUS.

‘VYmenns: Omnucath OCHOBBI KJ'IaCCI/ICbPIKaHHl/I, (bI’ISPl'{CC](Ol'O "
MaTeMaTHUECKOr0 MOJIETMPOBAHHUS, METO/IbI HAYYHOTO KCIIEPUMEHTA
Ha OCHOBE 0a30BbIX 3aKOHOB €CTECTBO3HAHMUSL.

Hagbikn: Onpeuemﬂh IKCIIEPUMEHTAIbHO-CTATHCTUYECKUX METOI0B

:;[;)f::l; IMnanuposanmne u | BIY/ PPNIR/ 30/30/0/55/12,5/2 . goupe“"m,““ Texnonomqec‘xnx TIPOIIECCOB. C?opMMpnBaTL 'Hé‘leIvl(I/I B PEILICHNH 3a/1a4 ONTHMH3aIHH | 00paboTKH SECTIEPHMCHTANLHEIX JAHHEIX ¥ 2HATH3 (usnko- o
MCC]’ICI{DBHHHﬁ u nocranoska HAP KB 4219 2’5 PEAONIIIIOMHAs WIH TEXHOJIOIHYECKUX NapaMETPOB Pa3/IMYHBIX OTPACIICH IIPOMBILIICHHOCTH. XHUMHYECKHX 0COOEHHOCTEH TEXHOJIOTHIECKUX TIPOLIECCOB.
MEHEIKMEHT NPOM3BOJICTBEHAS TIPAKTHKA. Komnerenuun: ChHopMHpPOBaTH HABBIKK B PELICHHH 3a/a4

Hanucauue n 3amura ONTHMH3AUHNH TEXHOJIOTHYCCKUX NMApaMETPOB pasInIHbIX (JTpaCIlCﬁ
JIMILIOMHO# paGoThI, TPOMBIILICHHOCTH.
JMIIJIOMHOTO MPOCKTA WK
MOJTOTOBKA U caya
KOMIUICKCHOTO 3K3aMCHa.
Prerequisites: Chemistry of  [Purpose: Students will be able to describe the basic principles of conducting experimental |Knowledge: To know the basic principles of conducting experimental
Functional Derivatives of research. Describe the basics of classification, physical and mathematical modeling, research.
Organic Molecules. Modern | methods of scientific experiment based on the basic laws of natural science. Abilities: To describe the basics of classification, physical and
Physico-Chemical Methods of Content: Determine the experimental and statistical methods for processing experimental |mathematical modeling, methods of scientific experiment based on the

Module of Analysis. data and analyzing the physicochemical features of technological processes. To develop  [basic laws of natural science.

Scientific Planning and BD/EC PSSRW / 30/30/0/55/12,5/2 8 Post-requisites: Pre-degree or |skills in solving problems of optimization of technological parameters in various industries. | Skills: To determine the experimental and statistical methods for 32,
Research and Setting up SRW 4219 25 Industrial Practice. Writing and processing experimental data and analyzing the physicochemical features |35
Management Defending a Thesis, a of technological processes.

Graduate work, or Preparing Competencies: To develop skills in solving problems of optimization of
and Passing a Comprehensive technological parameters in various industries.

Exam.

Mpepexsusurrep: Makcatei: CTyICHTTEp FBUTBIMU-3ePTTEY JKYMBICTAPhIH YIBIMIACTHIPA XKOHE KYPrize Biaimi: FBUIBIMH-3epTTCY KYMBICTAPBIH YHBIMIACTBIPA JKIHE JKYprize
OpraHuKaibik anazipl. FeUIbIMU-3epTTey KYMBICHIHBIH THIMAUIINH, (HU3HKAIBIK-XUMHSUIBIK Ginesi.

MOJIEKYJIanapbIH 3epTTEeYJIeP/IiH 9P TYpIi 9MICTEpiH KOJaHy - KaTOPHMETPHSUIBIK, peHTrenik (asza, NK-  |Mxemainiri: FouibiMu-3epTTey jKYMBICHIHBIH THIMUIIH, QH3HKaIbIK-
yHKUHOHAI B criekrpomeTpusiibiK, JITA oficiH aHbIKTail anajisl. XUMHUSUTBIK 3ePTTEYNepAiH op TYpili OficTepiH KOJIIaHy -
TYBIHJIBLTAPBIHBIH XUMHUACHL. | Ma3sMyHbI: 3aMaHayH 3JIEKTPOHIBIK KYPbUFbLUIAPIBIH KYMBICHI Typaibl OiTiMaepiH KaJIOPUMETPHUSUIBIK, peHTreHik paza, MK-cnekrpomerpusiibik, ITA

Frutbivi Bamanyun fbuSM.Kﬂ-XMMH)UlblK Kepcery. eH?szCinTiH TYpJIi cananapsiaia KI/IH.CTHKaJ'IITIK JKOHE KOJIIaHOaIbI QJUCIH MEHrepei.

aepTTeyiep soHe | FLUIEIMH 30pTTey BIV GSP/ 30/30/0/55/12,5/2 . 'lr_lamlay dicTepl. ) 3ePTTEYJIEPAIH TEPMOANHAMHUKAIBIK MOJIEJIBICYIH KYPIi3y NaFbLIapbiH KaJbIITaCThIPY. I!a.FuLICITI. 3aMa1—fayu SJIEKTPOH/IBIK KYPBUIFBIIAP/LIH JKYMBICHI TyPallbl 32,

MEHE/DKMEHT JKOHE MATEHTTEeY TK 4219 2,5 OCTpeKBHB“TTgpf }Zl‘nrmoM 6um'/mep11.1 l,(e,pcm ana;u)l: X . 35
Moy aJlIbl HeMece OHIIpicTiK Kysiperriniri: Guepxacnfmu TYpI Ca/laniapbIia KHHETHKATBIK HOHE

npakTHKa. JumnnomMasK KOJIaHOAIIBI 3epTTEyIIep/IiH TePMOAMHAMHKAIBIK MOJICIBICYIH KYPri3y
KYMBICTBI, JHUIIIOMIBIK Jar/1blUIapbiH KAJIBINTACTBIPY.
JKOOAHBI XKa3y KOHE KOPFay
HEemece Keu.leu}.li EMTHXaH
TanceIpy.
TpepexBu3nTbl: XuMus Henb: CTyaeHTbl CMOTYT OPIraHH30BaTh M POBECTH HAyYHO-HUCCIIEI0BATEIBCKYIO 3HaHMA: 3HATH PraHU30BATh M IIPOBECTH HAYYHO-HCCIEIOBATENCKYIO
(DyHKIIMOHATBHBIX pabotel. OnpenensaTs 3 PeKTHBHOCTH HayqHO-HCCIIEI0BATENBCKOI paboThI, 06/1acTh paboTHI.
TIPOU3BOJHBIX OPraHUYECKUX HCII0JIb30BaHMs Pa3JIMYHbIX METOI0B CbHSMKO-XHMld'-leCKMX uccneuonauuﬁ- Ymenus: Oﬂpel’[eﬂHTB 3(1)(1)6KTI/IBHOCTB Haquo-nccneﬂoﬂaTenchoﬁ
Mojiekyst. CoBpeMeHHbIe KaJOPUMETPUIECKHX, peHTreHo(pa3oBkIX, MK-criekTpomeTpuyeckux, metona JITA. paboThbl, 06/1ACTh UCIIOIL30BAHMS PA3IMYHBIX METOJI0B (PU3HKO-
dlld}ldKO’XHMH‘iSCKHC METO/1bl CO}]CP)K&HHEZ ﬂeMOHCTpHpOBaTB 3HAHUA MO pa60Te COBPEMEHHBIX JICKTPOHHBIX XUMHYCCKHUX I/ICCHE}IOBaHI/Iﬁ- KaJIOpUMETPHUIECKHX, peHTFeHOCba3OBbIX,

Moyt aHanm3a. npu6opoB. ChopMHPOBATH HABBIKU B IIPOBEJCHUH TEPMOAUHAMHYECKOTO HK-cnexrpomerpuyecknx, meroaa JITA.

OCHOBBI Hay4YHBIX ITocTpeKBH3HTHI: MOJIETMPOBAHHSA KHHETHYECKHX W MIPHKJIAIHBIX HCCIIEI0BAHUIB Pa3THIHBIX Happiku: [[eMOHCTPUPOBATH 3HAHHS 110 PadOTE COBPEMEHHBIX
HAY4YHBIX . B/ ONIP/ 30/30/0/55/12,5/2
"CC}Te[LOBaH“ﬁ " HUCCJICIOBAHUU K KB 4219 2,5 8 Hpemunnomﬂaﬂ inie HAIpaBJICHUAX TPOMBILIIEHHOCTH. DIEKTPOHHBIX "p“60p03, 32
MEHEKMEHT TIAaTEHTOBE/ICHHUE TIPOU3BOJICTBCHAs NIPAKTHKA. KOMI’leTeHllH": Cd)OpMHpOBaTB HaBBIKH B MTPOBEJICHUH

Hanucanue u 3amura
JUATIIIOMHO# paGoThI,
JIMIJIOMHOTI'O MMPOEKTa UK
MOJTOTOBKA M Claua
KOMILIEKCHOTO 9K3aMeHa.

TEPMOJAMHAMUYECKOT0 MOJEIUPOBAHHS KUHETUYECKUX U ITPUKIIAIHBIX
MCCIICIOBAaHMIB PA3IMYHBIX HAMPABICHUAX TPOMBIIITIEHHOCTH.




Module of

Prerequisites: Chemistry of
Functional Derivatives of
Organic Molecules. Modern
Physico-Chemical Methods of
Analysis.

Purpose: Students will be able to organize and conduct scientific-research work.
Determine the effectiveness of scientific-research work, the area of using various methods
of physical and chemical research - calorimetric, X-ray phase, IR spectrometric, DTA
method.

Content: Demonstrate knowledge of the operation of modern electronic devices. To

Knowledge: To know be able to organize and conduct scientific-research
work.

Abilities: To determine the effectiveness of scientific-research work, the
area of using various methods of physical and chemical research -
calorimetric, X-ray phase, IR spectrometric, DTA method.

Scientific Fl;netjsz;:recr;]tz:ns dOf BD/EC FRPL / 30/30/0/55/12,5/2 8 Post-requisites: Pre-degree or |develop skills in conducting thermodynamic modeling of kinetic and applied research in  [Skills: To demonstrate nowledge of the operation of modern electronic |32,
Research and Patent Law 4219 2,5 Industrial Practice. Writing and |various areas of industry. devices. 35
Management Defending a Thesis, a Competencies: To develop skills in conducting thermodynamic modeling

Graduate work, or Preparing of kinetic and applied research in various areas of industry.

and Passing a Comprehensive

Exam.

IpepexBusntrep: ®usnka. |MakcaTel: CTyIeHTTEp OHEPKACINTIK KOCIIOPBIHAAP/BIH PECYPCTAPBIH: HETi3ri, Binimi: eHepkocinTik KociOPBIHIAPIBIH PECYPCTaphIH: HErisri,
Buoxumus. BHCMCHTTEP aifHAJIBIM KaruTaJsl, CH6CK PECYpPCTaphl, OJAPJABIH CHITATTAMACBIH cumarrait ananbl. aifHaJIBIM KanuTajsl, CH6CK PECYpCTaphl, OJApJAbIH CHITATTAMACBIH
XUMHUSICBI. Happik sxaF1aiibiH/Ia KOCIMOPBIHAAP/IBIH XKYMBIC iCTEy MEXaHU3MIH TYCIHTIPY. cunarraii 6inesi.

TocTpexBu3nTTEP: Masmynbl: OHIM MeH OHAIPICTIH Gacexere KabUTETTLNINiH KaMTaMachI3 eTy OOMbIHIIA Hxempiniri: Hapbik skaF1aifbIHIa KOCITOPBIHAAP/IBIH KYMBIC icTey

Frutbivu AT —— Bronorusbik Oencen i 3aTTap | MHKeHepIik SdKOHOMHKAJIBIK OAFbITTaIFaH KbI3MET TyPaIbl TYCIHIK KaJIbITacaipl. MEXaHN3MiH MEHIepesi.

3EPTTEYNEp HKIHE | | ik epuik (cama K1/ K/ 4 | 30/0/15/50/10/15 | 7 xumusicsl. F3XK skocnapnay KacimopsiH KeI3MeTiHIH THIMALTINH GaFanay naFabUIapbl JaMuabL. bacKapymrbuibik Jagabicol: OHIM MeH OHIpicTiH Gocekere KaOLIETTLIINH KaMTaMackl3 |37
MEHEIKMEHT Goituamma) TK 4308 KoHE KOIO IIentimMep e JaFIbUIAp KOpceTiie/i koHe KeTipinesi. eTy GOMBIHIIA HHKEHEPITIK SKOHOMHKATBIK GaFbITTATFAH KbI3MET Typasbl
Mozyi TYCIHIK KaJIBINITACTHIPA aNlaJIbl.

Kysiperriniri: Kocimopsis KeI3MeTiHiH THiMLIIriH Garasay JaFasLiapbt
JaMbITajibl. Bacl(apylubmm( UJCLLIiM}Z[ep}Z[C Jarapuiap KQpCETE}Z{i JKOHC
KeTinaipes.

l'lpepelcnnmn,l: duznka. ]_leJ'Ilz: CTy}JeHTBI CMOTYT OXapakTepHU30BaTh PECYPChI MPOMBIIITICHHBIX npe}mpm{'mﬁ: 3“2““5!: 3HaTh PECYpPCHI MPOMBIIITICHHBIX ﬂpeﬂﬂpHﬁTﬂﬁZ OCHOBHBIC,

Buoxumus. Xumus OCHOBHBIE, 000POTHBIE KaIlHTaJIbl, TPYJIOBBIE PECYPCHI, HX XapaKTePUCTHKY. OOBSCHATE [0GOPOTHBIE KAIUTAIIBI, TPYIOBBIE PECYPCHI, HX XapAaKTEPHCTHKY.

JNIEMEHTOB. MEeXaHM3M (pYyHKIIMOHHUPOBAHMUS MPEANPHATHI B YCTOBHAX PhIHKA. Ymennsi: OGbsACHATH MEXaHN3M (DYHKIIMOHUPOBAHHS NIPEITPHATHI B

HOCTPBKBHBMTBI: Xumus Couepmanne: (DOPMHPYCTCS{ TIpE/ICTABJICHHEC 06 "H)I(CHCPHOﬁ SKOHOMHYCCKH YCIOBHAX PBIHKA.

MO}.lleb I/quoaaunouuoe OHOJIOTHYECKUX aKTHBHBIX opuelrmpOBauuoﬁ JIEATENIbHOCTH 110 obecrie4eHUI0 KOUKy'pell’l'OCllOCOGllOCTl/l Hagpiku: (DOpMprCTCSI TIPCACTABIICHUC 06 "H)KCHCPHOﬁ
Hay4YHBIX npeanpuanmMatens [ T/ P/ 4 | 30/0/15/5010115 | 7 BemiecTs. [Inanuposanue u TIPOJIYKIIMH U MPOU3BOACTBA. Pa3BUBAIOTCS yMEHHMS B OlEHKE Y (HEKTHBHOCTH OKOHOMHYECKH OPHEHTHPOBAHHON JESATEILHOCTH MO0 00ECHEUeHHIO a8
UCCIENI0BAHHI 1 cTBO (110 KB 4308 nocranoska HUP JIEATENILHOCTH TIPEANPHATHS. JIEMOHCTPUPYIOTCS U COBEPIIEHCTBYIOTCS HAaBbIKH B KOHKYPEHTOCTIOCOOHOCTH MPOIYKIIMH W MPOU3BOJICTBA.
MEHEDKMEHT OTpacisaM) YHPABJICHYECKUX PEIICHUSX. Kommnerennnu: PasBuBaroTcs yMeHHUs B OlEHKE 3(EKTHBHOCTH

JEATeNIbHOCTH NPEIPUsTUS. JIeMOHCTPHPYIOTCS M COBEPLICHCTBYIOTCS
HaBBIKH B YNIPABJICHYCCKUX PCIICHHUAX.

Prerequisites: Physics. Purpose: Students will be able to characterize the resources of industrial enterprises: Knowledge: To know the resources of industrial enterprises: fixed,

Biochemistry. Chemistry of  [fixed, circulating capital, labor resources, their characteristics. Explain the mechanism of  [circulating capital, labor resources, their characteristics. Explain the

the Elements. functioning of enterprises in market conditions. mechanism of functioning of enterprises in market conditions.

Post-requisites: Chemistry of [Content: An idea is being formed about engineering economically oriented activities to | Abilities: to explain the mechanism of functioning of enterprises in

Module of Innovative biological active substances. ensure the competitiveness of products and production. Skills are developed in assessing  [market conditions.

Scientific Entrepreneurship | ChD / IE 4 | 30/0/15/50/10/15 | 7 Planning and Setting up SRW. |the gffectlveness of the enterprise. Demonstrate and improve skills in management Skl_"_S:_ An idea is being formed_ gbout engineering economically _onented 39
Research and (by industry) EC 4308 decisions. activities to ensure the competitiveness of products and production.
Management Competencies: To skills are developed in assessing the effectiveness of

the enterprise. Demonstrate and improve skills in management decisions.
l'lpepemmzm"rep: dusnka. MaKcaTlﬂ: CTy}IeHTTBp OKOHOMMKaHbBIH HapBIKTBIK )l{aF}'[aﬁBIHﬂa TEXHOJIOTUAJIBIK EiJ’liM. 9KOHOMHKAHBIH HAPBIKTBIK )Ka}‘}'[aﬁhlﬂ[la TEXHOJIOTHAJIBIK
Buoxumus. Diaementrep OHJIPIC IeH MEHEDKMEHTTI YIbIMIACTBIPY/IbIH Ma3MYHbI MEH €PEeKIIEIIKTeP] Typalibl OHJIIPIC T1EH MEHELKMEHTT] YHBIMIACTBIPYIbIH Ma3MYHbI MEH
XUMHSCHL. OLniMzIepiH KepceTe anaibl. epekmienikTepi Typansl OitiMaepin cunatTaii Ginesi.
Fhitbivu o IocTpexBH3HTTEP: Masmynbl: XUMUASIIBIK, MyHaH-XUMHS XKoHe Oacka cananapa eHaipicti yiibimaacteipy | Mikempaismiri: XuMHsIBIK, MyHal-XHMHs koHe Oacka camanap/ia
3epTTeyIIep KoHe MOHHIPICTI KIl/ ous/ Buonorusneix 6encenni 3aTtap | Men GacKe'ip.ynm §ineTiHniriH KepceTy. HaPmKTaFLI MapKeTHHTTIK ic-gpeke’r Heriz}]epi- eHJIipicTi YiBIMIAacTEIpY MeH GacKapy/ibl OineTiHirin nrepei.
MEHEKMEHT YHBIMIACTBIDY TK 4308 30/0/15/50/10/15 | 7 xumusicel. F3XK sxocnapnay Typainbl OiiMaepin kepceTy. MapkeTHHITIK JKaFainapab Tannait 6ity. Mapketunrrik | JaFapichl: HapbIKTarbl MAPKETHHTTIK iC-OpEKeT Heri3aepi Typabl 37
Moyt KoHe Gackapy JKOHE KOIO KBI3METTI )KOCTIapIIay JKoHe Talaay AaFAbLIapbIH KalbITacThIPy. OlniMzepin kepcere anaabl. MapKeTHHITIK XKaFAailapas! Tanaii outesi.

Kysiperriiri: MapkeTHHITIK KbI3METTI 5KOCIapIiay )oHe Tajijay
Jar/blTapbIH KAJTBINITACTBIPY.




TpepexBu3utbi: dusnxa.
Buoxumus. Xumus
DJIEMECHTOB.
HocrpexkBusutbr: Xumus
GMOJIOTHYECKHX AKTHBHBIX

Hean: CTyneHTb CMOTYT I1€MOCTPHPOBATh 3HAHMS 110 COAEPIKAHHIO M OTIMYHTENbHBIM
0COOEHHOCTAM OPraHH3allMH TEXHOJNOTHYECKOTO NPOM3BOJICTBA H MEHEDKMEHTA B
PBIHOYHBIX YCIIOBUSX X035 CTBOBAHMUSL.

Conep:xanue: JIeMOHCTPUPOBATh 3HAHMS 110 OPTAHH3ALMH MPOU3BOJCTBA K
MEHE/DKMEHTA B XHUMH4ECKHX, He)TEXHMHYECKHX M APYTHX OTPACIAX

3HaHMsA: 3HATH [0 COJACPKAHUIO U OTINUUTEITLHBIM 0COOCHHOCTIM
Opra”Hu3anuy TEXHOJIOTHYECKOro NpoOU3BOICTBA U MEHE/DKMEHTA B
PBIHOYHBIX YCIOBHSX XO3SHCTBOBAHMUSL.

Ymenusi: JIeMOHCTPUPOBATh 3HAHHS 110 OPTAHM3ALMH IPOU3BOCTBA K
MCHEDKMEHTa B XUMHYECKHX, Heq)TCXPlMI/I'lBCKI/IX U IpYrux oTpacisax

MOHYHL OpraHMBaum{ BCIICCTB. HﬂaHMpGEﬂHHC u TPOMBILIIEHHOCTH. HCMOHCTPHPOB&TL 3HaHUA OCHOB MﬂpKETHHFOBOﬁ ACATEIIBHOCTH HA |IIPOMBILIJIEHHOCTH.
HAY4YHBIX anits OPM o
N — MPOU3BOACTBA KB 4308 30/0/15/50/10/15 | 7 nocranoska HUP PhIHKE. YMETh aHaIM3HPOBaTh MapKETI/IHvl‘OBLIe cutyarmn. CHopMHpOBaTH HABBIKH Hagbiku: JIeMOHCTPUPOBATH 3HAHKS OCHOB MApPKETHHTOBOMH 38
MEHEKMEHT UIAHHPOBAHMS U AHAIH33 MAPKETHHIOBOI €S TEIBHOCTH. JIeATENbHOCTH Ha PBIHKE. YMeTh aHaJIN3HPOBaTh MAPKETHHTOBBIE
MECHCIKMEHT cuTyaumn.
Komnerenuun: JIeMOHCTpHPOBATh 3HAHUS OCHOB MAapKETHHIOBO#
JIeATENbHOCTH Ha PBIHKE. YMeTh aHAJIN3HPOBATh MAPKETHHIOBBIE
CHTYyaluu.
Prerequisites: Physics. Purpose: Students will be able to demonstrate knowledge of the content and distinctive | Knowledge: To know of the content and distinctive features of the
Biochemistry. Chemistry of  [features of the organization of technological production and management in a market organization of technological production and management in a market
the Elements. economy. economy.
Module of Organization of Post-requisites: Chemistry of [Content: Demonstrate knowledge of the organization of production and management in | Abilities: to demonstrate knowledge of the organization of production
Scientific Productionand | ChD/ OPM 30/0/15/50/10/15 | 7 biological active substances.  |chemical, petrochemical and other industries. Demonstrate knowledge of the basics of and management in chemical, petrochemical and other industries. 39
Research and Management EC 4308 Planning and Setting up SRW. |marketing activities in the market. Be able to analyze marketing situations. Develop skills [Skills: Demonstrate knowledge of the basics of marketing activities in
Management in planning and analyzing marketing activities. the market. Be able to analyze marketing situations.
Competencies: Develop skills in planning and analyzing marketing
activities.
TpepexBu3nTTEpP: Makcarbl: CTyIeHTTep Tipi OpraHU3MHIH KypaMbIHA KipeTiH XMMHSUIBIK TaOuFy 3aTTap - | Bimimi: Tipi opraHu3MHIiH KypaMblHa KipeTiH XMMHSUIBIK TaOHFH 3aTTap -
Beﬁoprar—mkarnﬂl( XUMUSAHBIH ﬁenomap, (pepMEHTTCp, KQMiprHap, JUMUAATEDP, BATAMUH/ICP, HYKJICHH KBIIIKBIIIaphl 6enok’rap, Ki)epMeHTTSp, KQMiprﬂap, JUMUAATEDP, BATAMUH/CD, HYKICHH
TEOPHSNBIK Herizaepi 1. TypaJibl KaJIIbl YFIMIAP MEH TYCIHIKTEepIi, 0apblH GHOXUMHUSCHIH 5KOHE KBILIKBUIIAPBI TYPAIIbl XKAJIbl YFBIMIAD MEH TYCIHIKTepi, OJapIbIH
SHCMCHTTCP XHUMHSACHI. KYPBUIBIMZIBIK ¥ﬁLIMZlaCy'HH, l(acne'rrepi MCH Kb]3MC’[TCpiH MEHIrepe anaabl. 6HOXI/IMH5{CLIH JKOHEC KYPBUTBIM/IBIK ¥ﬁLIM}JaCyIzIH, Kacue’rrepi MCH
MNocrpexeusutrep: 3amanyn |Masmynbr: Con CHIKTH GeTOK, HYK/ICHH KBIIIKBIIIAPbI, KOMIPCysIap, Maiiap CHHTe31  |KbI3MeTTepiH Ginesi.
(u3MKa-XUMUSIIBIK Tajiiay MeH Tipi ar3a[aFbl 3aT aIMacy epekuiesikTepin raniail 6iteni. TipurizikTin Gnoxumusuibik | Mkemainiri: Coi cHsKTbl 610K, HyKJIEHH KbIIIKBUIAAPbI, KOMipeyiap,
FS— ) anictepi. Hanoxumust xoHe Hcrimcpimcr—f TaHBICTIPY KOHE OHOXUMHSHBIH JKETICTIKTEPiH Urepesi. Ti[.)i arsanapybin Maiinap cn11’r§3i l\fle.ll '1:ipi ar3ajarel 3aT auM‘acy ePeKmeJliK’lepill urepei. 28,
[S— BroxuMust BIT/ Bio/ 5 30/30/0/55/12,5/2 5 HaHOTEXHOJIOTHs KypaMblHa KTpe‘l‘?ll XMMUSUIBIK TAOUFH 3aTTap.IbIH K¥ple»lb»lelll 3eprrey, Tipi ?u'.zauapubm JIaFabIChI: Tlpmungn?l 614(?X14M14}Ulbll( HETi3/IepiMEH TaHBICTBIPY JKOHE 33,
xemACH: MO TK 3220 25 KypambIHa KipeTiH XUMHUSIIBIK TAOUFH 3aTTap/IbIH ©3TePICiH caparnTay »KoHe Tipi ) OUOXUMHUSHBIH )K(-:TIICTIKTCPIH KopceTe ana}:lLI.. ) 40
Mmarepusjia GoJaThiH XUMHUSIBIK peaKiusiiap/bl MOJICKYJIalbIK Aem‘eﬁ}.le MEHIrepeal. Ky:}ipeTTiJ’lil"iZ Tlpl ar3ajap/iblH KypaMbIHa KIPCTIH XUMHSIIBIK Ta6VlFH
3aTTap/IbIH KYPBUIBIMBIH 3ePTTeY, Tipi ar3anapiblH KypaMbIHa KipeTiH
XUMHUSUTBIK TaOUFH 3aTTap/IbIH ©3TepiCiH capanTay jaHe Tipi MaTepHsiaa
©oaThiH XUMUSIIBIK peakUusiiapbl MOJIEKYJIaIbIK ).leureﬁ).le
MalbIKTaHYbIH KepCCTC}li.
TIpepexkBH3HTBI: Hean: CrynenTsl CMOTYT yCBOMTH 00LIME CBOHCTBA XMMHUYECKHX IPUPOJIHBIX BEUECTB, [3HAHMSA: 3HaTh OOLIME CBOICTBA XMMHYECKUX NIPUPOJIHBIX BELIECTB,
TCOpCTH‘lCCKHC OCHOBBI BXOJIAIIMX B COCTAB )KMBOT'O OpraHu3ma - 6CJ’[KOB, q)CpMCHTOB, YrJIEBOJIOB, JIUIIHJIOB, BXOJISIIIIMX B COCTAB )KMBOT'0 OpraHu3ma - 6CJTK()B, d)CpMCHTOB,
ueopraunqecxoﬁ xumud 1. BUTAMHWHOB, HYKJIEMHOBBIX KHCIIOT, UX GMOXMMHIO, CTPYKTYPHYIO OpraHusaluio, YrJIEBOJIOB, JIMIK/I0B, BATAMHUHOB, HYKJIEHHOBBIX KHUCJIOT, UX
XUMHUS STIEMEHTOB. CBOWCTBA U DYHKIHH. OHOXHMHIO, CTPYKTYPHYIO OPraHH3aINIO, CBOHCTBA M (DYHKIMH.
TocTpeKBH3HTHI: Conepkannue: J[eMOHCTPHPOBATb 3HAHUS 110 CUHTE3Y GEJIKOB, HYKICHHOBBIX KUCIOT, | YMeHHs: JIeMOHCTPHPOBATH 3HAHHS [0 CHHTE3Y GE/KOB, HYKICHHOBBIX
CoBpemeHHbIE pU3HMKO- YIJIEBOJIOB, KMPOB M UX MeTabosnueckne 3 QekTsl B opranuszme. OXapakTepnusoBaTh KHCJIOT, YIJIEBOJIOB, )KMPOB M MX MeTadonnyeckue d3pheKTs B
XHMHYECKHE METOIbI AHAIN3A. | CTPYKTYPbI IPHPOHBIX XUMUYECKUX BEILECTB, N3MEHEHHUS IIPUPO/IHBIX XUMHYECKHX opraHusme.
Moy xumus .
GHOMOMHUCCKHX Buoxumis B/ Bio/ 5 30/30/0/55/12,5/2 5 Hanoxumus u Ben[ecnj B JKHUBBIX OpraHu3Max. JIeMOHCTPHUPOBATH HABBIKH npoBezEeHml xuqueckux Hagbikn: OxapakTepu30BaTh CTPYKTYPBI IPUPOIHBIX XUMHYECKUX 28,
coemHers KB 3220 25 HAHOTEXHOIIOTHSI. peaxiuii B BELIECTBE HA MOJIEKYIISIPHOM YPOBHE C XapaKTEPUCTUKOMN HX CBOHCTB U BEIUECTB, H3MEHEHHUsI IIPHPOIHBIX XUMHYECKHX BEILECTB B JKMBBIX 33

BO3MOKHOCTBIO HX MOIETMPOBAHKS B KM3HEAEATEILHOCTH OpraHnu3Ma.

OpraHu3Max.
Komnerenuun: J[eMOHCTPHPOBATH HABBIKU IIPOBEICHHS XUMUYECKHX
peaKl[Hﬁ B BCIIECCTBE HA MOJICKYJIAPHOM YPOBHE C XapaKTEpVICTVIKOﬁ HX
CBOWCTB ¥ BO3MOKHOCTBIO UX MOJEIUPOBAHUS B JKU3HEACATEIILHOCTH
OpraHmsMa.




Prerequisites: Theoretical
Fundamental of Inorganic
Chemistry 1. Chemistry of the
Elements.

Purpose: Students will be able to characterize general concepts and ideas about
biochemical substances that affect the structure and composition of the body - proteins,
enzymes, carbohydrates, lipids, vitamins, nucleic acids.

Content: To characterize their biochemistry and the structure of their organization,

Knowledge: To know general concepts and ideas about biochemical
substances that affect the structure and composition of the body -
proteins, enzymes, carbohydrates, lipids, vitamins, nucleic acids.
Abilities: To characterize their biochemistry and the structure of their

M(;dfu;o(;g;::l"y Biochemistry BD/ Bio/ 5 30/30/0/55/12,5/2 5 Post:requisitgs: Modern properties and physiological fun_ctions. To_ analyze the synthesis of protei_ns, _nuc_leic acifis, organization, properties and p_hysiologic_al functio.nsA ) 28
Compounds EC 3220 2,5 Physmo_-ChemlcaI Me_thods of carboh){drates, fats an‘d metabolic effects in the body. To demonstrate skills in biochemical [Skills: To analyz_e the syn%he5|s of proteins, nucleic acids, carbohydrates,
Analysis. Nanochemistry and [synthesis and processing of results. fats and metabolic effects in the body.
Nanotechnology Competencies: To demonstrate skills in biochemical synthesis and
processing of results.
TIpepexBH3uTTEp: Makcarbt: CTyeHTTep 0apibIK Tipi OpraHu3MIEpIiH KYPbUIBIMBI GOJIBIIT TaObUIATHIH Binimi: Tipi opranu3Maepis KypbUIBIMBI GOJIBII TaObIIATBIH JKOHE
Beﬁoprar—mkaﬂmx XUMUSAHBIH KOHE OJIapJbIH SMipiHﬂE ].LICLIJyI.IJl POJT aTKapaThIH JKOFAPbI MOJICKYJIAJIBIK Tﬂﬁﬂ}‘ﬁ OJlapaeIH eMipiH}JS UJCLLIYLLII POJ aTKapaThIH KOFapbl MOJICKYIAJIBIK
TEOpHSUIBIK Herisziepi 1. KOCBUIBICTAp/Ibl CHIIATTAl ajajibl: aKybI31ap, MOJMCAXapHATep, HyKISHH KIIIKbUIIAPBL. [ TaOMFH KOCBLIBICTAP/IbI CHIIATTAIl alaibl: aKybl3/ap, HOIHCcAXapuITep,
DNEeMEHTTEeP XMMHUSICHI. Ma3smyHbI: AKybI3Iap/IbIH JICHATYPALHUACKI, aKybI3 MOJICKY/IAIAPbIHBIH KEHICTIKTIK HYKJICHH KBILIKBUIAAPBI.
IMoctpexsusutTep: 3amanyn |HopMackIHBIH KOHPOPMAIHUACKH. AKybI31ap MEH MOJMCAXapHATEP/IH KyPhITbIMBI MCH HMxemainiri: AKybI3gap/IbIH ICHATYPALUACKH], AKYBI3 MOJICKY/IalapbIHBIH
Buonorusubik | Buononnmepnep . . A L 28,
KoCHITHICTAp HMUSCHIHA bIl/ BHK/ 30/30/0/55/12,5/2 5 (bPFSHKaTXHMHﬂHLIK Tanay KOH(OPMALMSNBIK TYPJICHYiH 3epTTey AarapLiapbi kepeery. [lomuuyknenarepain JIHK |keHicTikTik (opMachiHBIH KOHDOPMALHUSICHIH §|ne1:u. 33,
XHMBACH! MO ipicnie TK 3220 2,5 anictepi. Hanoxumus xone meH PHK anbIKTay JaFIbLTaphIH KOpCETe anajibl. Jlarapicbl: AKybI3fap MeH ﬁonncaxapnuTepan KYPBIIBIMBI l\leH 40
HAHOTEXHOJIOTHs. KOH(OPMALHSNBIK TYPICHYiH 3epTTey NaFIblIapbiH KOPCETeIi.
Kysiperriniri: [Tormnyknennrepain JJHK men PHK anpikray
JarIblTapbIH KOPCETE alajbl.
l'lpepelcansu'ru: ]_leJ'Ilz: CTy}Z[eHTbI CMOTYT OXapakTEepHU30BaTh BHICOKOMOJICKYJIAPHBIC IPHUPOIHBIC 3“2““5!: 3HAaTh  BBICOKOMOJICKYISPHBIC MPHPOIHBIC COCTMHCHUSA,
TeopeTH4ecKkHe OCHOBbI COCJIMHEHHS, SBIIOIIHECS CTPYKTYPOil BCEX JKHBBIX OPTAaHW3MOB H MIPAIOIINX SIBJIOLMECS CTPYKTYPOil BCEX XKHMBBIX OPraHU3MOB H UTPAIOIINX
HeOpl"aHM‘lECKOﬁ XUMHUH 1 OMPEACTIAONUIYIO POJIb B MPOLECCE X KU3HEACATCTBHOCTH 66]’"(“, Tnoucaxapu/ibl, OMPEACTIAIONIYIO POJIb B MPOLECCE X KU3HEACATCIBHOCTH 68]’"{“,
XHUMUS 3IEMEHTOB. HYKJIEHHOBBIE KHCIIOTBI. TOJIHCAXaPHIbl, HYKJICHHOBBIE KUCIOTHI.
Moyis xumust Beenenue B BV VHB/ 30/30/0/55/12.5/2 TlocTpekBU3HTBI: Copnep:xanue: JIeMOHCTPHPOBATH 3HAHUS JICHATYPALMHU OEIIKOB, KOH(pOpPMALUU Ymennsi: J[eMOHCTPUPOBATH 3HAHUS [J€HATYPALIUH OEJIKOB, 28
OGHOTOTHYECKHIX XUMHIO KB 3220 25 ’ 5 CoBpeMeHHbIE (H3NKO- MPOCTPAHCTBEHHOMN (hOPMBI MOJIeKy!T Oeska. HaBbIKH B HCCIIEIOBAHHH CTPOCHHUS 1 KOH(OPMAINH MPOCTPAHCTBEHHO#H GopMBI MOMEKyT Geska. 33'
COCIUHEHUS 61401101114M€p05 ! XUMHUYECKHUE METO/Ibl aHaJTu3a. KOlld)OpMaLlldOllllle upeBpau.lelmﬁ OeIKoB 1 TI0JINCAaXapua0B. ﬂeMOllC’l‘prOBal‘b Hagpikn: HaBbiku B HMCCJICIOBAHUH CTPOCHHSA M KOquDpMauHOHHHX
Hanoxumus u HaBbiky B onpeseneann JIHK n PHK nosmuyknenos. TIpeBpaIICHHiT GENTKOB M TIOTMCAXapHIOB
HAHOTEXHOJIOTUs. KOMI’ICTBHI.IHI/H )ICMOHCTPWPOB&TB HaBBIKH B OTIPCACTICHUHA HHK n
PHK nonunyxiennos.
Prerequisites: Theoretical Purpose: Students will be able to characterize high-molecular natural compounds that are |Knowledge: To know be able to characterize high-molecular natural
Fundamental of Inorganic the structure of all living organisms and play a decisive role in the process of their life: compounds that are the structure of all living organisms and play a
Chemistry 1. Chemistry of the |proteins, polysaccharides, nucleic acids. decisive role in the process of their life: proteins, polysaccharides, nucleic
Elements. Content: To demonstrate knowledge of protein denaturation, conformation of the spatial |acids.
Module Chemistry|  Introduction to BD/ IBC 30/30/0/55/12.5/2 Post-requisites: Modern form of protein molecules. Skills in the study of the structure and conformational Abilities: To demonstrate knowledge of protein denaturation,
of Biological Biopolymer EC 3220 25 5 Physico-Chemical Methods of |transformations of proteins and polysaccharides. To demonstrate skills in detecting DNA  |conformation of the spatial form of protein molecules. 28
Compounds Chemistry ' Analysis. Nanochemistry and [and RNA of polynucleides. Skills: To skills in the study of the structure and conformational
Nanotechnology transformations of proteins and polysaccharides.
Competencies: To demonstrate skills in detecting DNA and RNA of
polynucleides.
MNpepexBusuTTep: Makcatei: CTyeHTTep GHONOTHSAIBIK OeNCEeH T 3aTTapIbIH HETi3Ti TONTapEIHBIH Biaimi: Gnosnorusuisik Gencen i 3aTTapabiH (Genokrap, kemipcynap,
OpraHHKaJIbIK XUMMSUIBIK KYPBUIBICEI MEH OHOIOrHSUIBIK OENICeH IUTIriH, ONap/bIH KIKTeIyiH, JIUMHATEpP, BATAMMHJEP, aHTHOMOTHKTEP KoHe T.0.) Herisri
MOJIEKYJTaTapAbIH (b“SMOHO]‘Hﬂ]THK KBIBMeTiH cunarrai ananbl. Oﬂap}]b"-[ XUMHSIIBIK KYPBUTBICEI MEH KJIaCTapbIHbIH K¥pLIHB‘MHBIK—CPyHKII"OHaﬂI’[LIK epeKllIeﬂiKTepi MCH
yHkunOHAN B OHMOJIOrHsUIBIK OelCeH U apachbIHAarb! OailIaHbICTI AHBIKTANIBL. XUMUSUIBIK KACHETTEPIH CHIIATTail anabl.
TYBIHJBIIAPBIHBIH XUMHUACKL. | Masmynbl: Buomosexynanap/pit, eKiHIIiTik MeTaboIn3M oHIMIEpIHIH xoHe onapiabiH | Mkemaiiiri: Bruonorusuibik Gescer i 3aTTapAblH XMMUSUIBIK CHHTE31 MEH
3amanyd (U3MKa-XUMMSUIBIK | MOAHGUKAIMSATAHFAH TYBIHABUIAPBIHBIH XHMHSUTBIK KACHETTEPIHIH 3aHIABUIBIKTAPBIH KYPBUIBIM/IBIK aHAIH3IHIH OMICTEPiH TYCIHIIpe anabl.
BHOIOTHsUIIBIK BHOIOTHsUIIBIK K1/ BBZH/ Tanaay dJicTepi. x&?purugnhmaﬁ anazpl. Tipi aF3anapaarst Guomonexyn@apublu xa‘c:fleri. o.napzualu Jarabicl:  Bronorusuibik Oecen i 3aTTapAblH XMMUSCBIH, Tipi 3aTThIH 0
KOCBIITBICTAp Gesncenai 3aTTap TK 4309 6 | 30/45/0/60/15/30 | 8 MocTpexBu3nTTep: [IHIIIOM |3KiKTeIyi, KYPBUTBICH XKoHE (DU3HOTOTHSIIBIK KbI3METTEpi Typasbl GiTiMaepiH KepceTy. MaHBI3/[bl KOMITOHEHTTEPIHIH KYPBUIBIMBI MEH OHOIOTHSIITBIK 35'
XUMUSICBI MOJIIT XUMHSICL ajIbl HEMece OHIpICTiK XUMHANBIK YKCIEPUMEHTT] YHBIMAACTBIPY HKOHE XKYPIi3y, IKCIEPUMEHTTIK MOIIMETTEP/l | KbI3METTEepiH Talaai b,

TpaKkTHKa. JIUmnomMIsIK
HKYMBICTBI, JHUIIIOMIBIK
KOBaHbI Ka3y KIHe Kopray
HEMECe KeIlleH i eMTHXaH
TarceIpy.

OHJIEY, TOTITA JKYMBIC iCTey JaFAbLTapbIH KOJIAaHa aajibl.

Kysiperriniri: 3eprxananbik 3eprreyiep Kesinje MeauiuHa,
aypUIapyanibUIbIFbl JKOHE 6ipKaT€lp cananap YIlliH 6"0]10]'H$IJ'IBIK
Oerncenni 3aTTap bl ana Oineni.




TIpepexBu3uthbi: Xumus
(DYHKIIMOHATBHBIX
MPOU3BOJAHBIX OPraHUYCCKUX
MoJiekyst. CoBpeMeHHbIe
CbHBHKO’XHMH‘{ECKHC METOAbI
aHaNu3a.

Hean: CTyneHThl MOTYT ONMCATh XHMHUYECKOE CTPOCHHE H OMONOTHYECKYI0 aKTHBHOCTh
OCHOBHBIX I'pyIIT OHOJIOTHYECKH-aKTHBHBIX BEIECTB HX KHﬁCCI’Iq)I/lKaHPlIO,
¢usnonornyeckue GyHKIHN. BBIABIATH CBS3b NX XUMHUYECKOH CTPYKTYPBI C
OHOJIOTHYECKOI aKTHBHOCTHIO.

Couepmaﬂne: 06061maTh 3aKOHOMEPHOCTH XUMHYECKOTO IMOBEACHUS 6HOMOHe](yﬂ,
MPOAYKTOB BTOPHYHOIO 0OMEHA U NX MOJUGUUNPOBAHHBIX IIPOU3BOIHBIX.

3H2HHH: 3HAThb prKTypHU-d)y'HKl.lHOHm’leblE 0COOEHHOCTH U
XMMHYECKHE CBOWCTBA OCHOBHBIX KJIaCCOB OHOJIOTHYECKH AaKTUBHBIX
BCLICCTB (66J'[K(JB, YrieBoA0B, JIMNINI0B, BATAMHHOB, AHTHOMOTUKOB U
ap.).

VYmenusi: OObACHATH METO/Ibl XHMHYECKOTO CHHTE3a U CTPYKTYPHOTO
aHanM3a OMOJIOTUYECKH aKTHBHBIX BCILICCTB.

Momynb xumus Xz TlocTpeKBU3HTHI: JIeMOHCTPHPOBATh 3HAHHS NOBEJICHNs OMOMOJIEKYJI B )KHBBIX OPraHH3MaXx, HX Happiku: [[eMOHCTPHPOBATh HABBIKH aHAIH3a OHOJIOTHYECCKH
OHOJIOrHYECKUX Ty . 32,
OUOIOTHYECKHX AKTHBHEIX KB HBAV/ | 6 | 30/45/0/60/15/30 | 8 Tpenanmiomuas nian Kaccu(pUKaLHMIO, CTpOoeHHe U (pusronornyeckne GpyHkuun. [[pUMEHsTh HABBIKH B AKTHBHBIX BEIIECTB, UX CTPOCHHS H OHOJIOTHYECKHX (YHKIIHIT 35
COCAUHEHU S BelecTs 4309 TIPOU3BOJCTBEHAs NIPAKTHKA. Opra”Hu3amnuy U MpoBEJICHUH XUMHUYECKOI'0 SKCIIEPUMEHTA, 06pa601'1<e BaKHEHIINX KOMIIOHEHTOB JKHBOH MaTepuu.
Hanucanne u 3amura 9KCIEPHMEHTAIBHBIX JaHHBIX, Pab0TaTh B KOMaH/E. Kommnerenuun: J[eMOHCTPUPOBATH YMEHHE UL TOTy4eHHs Ha
HHHHOMHOﬁ pa6oT1>1, na6opaTopHle 3aHATHAX 6HOHOFH'“ICCKPI AKTHUBHBIX BCUICCTB.
JMIIJIOMHOTO MPOCKTA WK
TOJIrOTOBKA U c/la4ya
KOMIUICKCHOTO 3K3aMCHa.
Prerequisites: Chemistry of ~ [Purpose: Students can describe the chemical structure and biological activity of the main | Knowledge: To know the structural and functional features and chemical
Functional Derivatives of groups of biologically active substances, their classification, physiological functions. properties of the main classes of biologically active substances (proteins,
Organic Molecules. Modern  |Reveal the relationship between their chemical structure and biological activity. carbohydrates, lipids, vitamins, antibiotics, etc.).
Physico-Chemical Methods of Content: To generalize the regularities of the chemical behavior of biomolecules, Abilities: To explain the methods of chemical synthesis and structural
. X Analysis. secondary metabolic products and their modified derivatives. Demonstrate knowledge of [analysis of biologically active substances.
M"d“le_ Che_mls"y _Cher_mstry O_f chD Post-requisites: Pre-degree or |the behavior of biomolecules in living organisms, their classification, structure and Skills: To demonstrate the skills of analyzing biologically active
of Biological | biological active | o~ | ChBAS | 6 | 30/45/0/60/15/30 | 8 Industrial Practice. Writing and | physiological functions. Apply skills in organizing and conducting a chemical experiment, |substances, their structure and biological functions of the most important |28
Compounds substances 4309 Defending a Thesis, a processing experimental data, and work in a team. components of living matter.
Graduate work, or Preparing Competencies: To demonstrate the ability to obtain biologically active
and Passing a Comprehensive substances in laboratory classes.
Exam.
Mpepexsusurrep: Makcatei: CTyneHTTep (hapMaKOIOTHANBIK 3ePTTEYIep MEH KIMHUKAIBIK GaKbliayra Biaimi: hapMakonoruanbIK 3epTTEynep MeH KIMHUKATBIK OaKbliayra
OpraHHUKaJIbIK apHaJIFaH [ICHXOTPOITHIK JKOHE JOPIIK 3aTTap/AbIH XKIKTeIyiH CHIIATTall ala/pl. apHaJIFaH [ICHXOTPOITHIK JKOHE JIOPUIIK 3aTTap/AbIH KIKTeyiH cHIaTTai
MOJIeKyIanapIbIH TTCHXOTPOMNTBIK JKAHE JIOPIIK 3aTTap/AbIH HETI3Ti canasblk KOPCeTKIITepiH: Ginesi.
yHKUHOHAI B OPraHOTPOIHUs HEMece [apasHTOTPOIIHs TYCIHIIpeti. HMkempainiri: [ICHXOTPONTHIK kOHE IOPLTiK 3aTTap/IBIH HETi3ri Canaibk
TYBIHJIBLTAPBIHBIH XUMHUACHL. | MasmyHbI: J[opilik 3aTTapFa XUMHSIIBIK CaIlaJIbIK XKOHE CaHJbIK Tajjay KYprisy KOPCETKIlUTEePiH: OPraHOTPOIINs HeMece [apasHTOTPOIIHs TYCIHIKTEPiH
T e—— 3amanyu fthM.Kﬂ-XMMH)UlblK ZRFIEIAPHIH KepCeTe/li; 3aMaHayn CHHTE3/IiK KaO/IbIKThI KomaHa b, Jlopimik 3aTTap/el | MeHrepesi. N
Buonorusibik .. Tanaay dicTepi. OHJIipyre apHaJIFaH 3epPTXaHAIIbIK )KYMBICTAP/Ibl YHBIMIACTHIPY, )KOCHAPIIAY )KOHE Jarabicel: Jlopinik 3aTTapra XUMUSUIBIK CaIlalIbIK )KOHE CAHBIK Tajluay
JKOHE JIOPLTK KIT/ PDPH/ N P R . . R 32,
KOCHUTHICTAp npenapartap TK 4309 30/45/0/60/15/30 | 8 HocheKanuTTgpf }:l‘HITJ'IOM KYPrisy OUTIKTIIK KepceTeni. JKYPri3y AaF/bLIapbIH KOPCETe/ll; 3aMaHayH CHHTE3/IK Ka0/bIKThI 35
XUMHUACHI MOJTYIT1 XUMHSICHI aJ/ibl HEMECE OH/IIPICTIK KoOJIj1aHa aja/ibl.
npakTHKa. JumnnomMasK Kysiperriairi: [{opinik 3arrap/sl eHaipyre apHaiFrad 3epTXaHalIblK
JKYMBICTBI, JUIIOM/IBIK HKYMBICTAP/IbI YHEIMIACTBIPY, XKOCTIapIIay %oHe XKYPri3y Oimikrinik ue.
KOOaHBI Ka3y KIHE Kopray
HEemece Keu.lell,Lli EMTHXaH
TarnceIpy.
l'lpepelcnnmn,l: Xumust ]_leJ'IlzZ CTy}JCHTH CMOTYT OXapakTepH30BaTh KJ'IaCCHCIWIKaL“/IlO TICHXOTPOITHBIX 3"2"“5!: 3HATh KJ'IaCCHCbI/IKaLH/IlO TICHXOTPOITHBIX M JICKAPCTBCHHBIX
(yHKUHOHANBHBIX JIEKapCTBEHHBIX MPEnaparoB Juist (HapMaKoIOrHYECKHX HCCIIEA0BAHMI U KIMHHYECKHX npenapaToB Uit (papMaKOJIOTHYECKHX MCCISIOBAHUN U KIHHHYECKHX
TIPOM3BOJHBIX OPraHUYCCKUX H86J'IK)}'[BHI/I17L OGBﬂCH"TB HX OCHOBHBIC KAYE€CTBCHHBIC MOKA3aTCIN: OPraHOTPOMTHOCTh U Ha6ﬂ¥0ﬂeH“ﬁ.
MOJIEKYII. Cospemeuﬂue TIapasuTOTPOITHOCTh. Ymenus: OGB?{CH?{TB OCHOBHBIC KAYCCTBCHHBIC MOKA3aTCIIM:
(bI/ISHKO-XMMH‘IECK"e METObI Conepmanue: ﬂeMOHCTpHpOBaTB HaBBIKH NIPOBEJICHHUS XUMHYCCKOTO Ka4Y€CTBEHHOTO U OpPraHoTpONHOCTb U MAPA3ZUTOTPOITHOCTD.
Xumnst aHanmsa. KOJIMYECTBEHHOTO aHAIM3A NPenapaToB. J[eMOHCTPUPOBATH HABBIKH 110 OPraHU3aLUH, Hapbiku: JIeMOHCTPUPOBATH HABBIKH IIPOBEJICHHS XHMHUYECKOTO
Moyns XuMus TocTpekBU3HTLI: TUTAHUPOBAHMIO M TIPOBEICHHUIO 1a00PaTOPHBIX PabOT MPH MONYYCHHH JTEKAPCTBEHHBIX [ KAYECTBEHHOTO M KOJIMYECTBEHHOTO aHAIM3a NIPENapaToB.
[CHXOTPOIHBIX H Ty 32,
6HOJIOrHYeCKUX HeKAPCTEHHMIX KB HPLP 30/45/0/60/15/30 | 8 TpeaaumnomMHast Wi IPENaparos ¢ HCIOIb30BAHHEM COBPEMEHHBIX METOJ0B CHHTE34. Kommnerenuun: J[eMOHCTPHPOBATH HABBIKU 110 OPraHU3aALMH, 35
COCMHEHHS Hpenapatos 4309 MPOM3BOJICTBEHAs IPAKTUKA. TUTAHUPOBAHMIO M TIPOBEICHHUIO 1ab0PaTOPHBIX PabOT MPH MONYYeHHH

Hanucanue u 3amura
JUIUIOMHOI}T paGoThl,
JIMTIJIOMHOTO MPOCKTa WK
MOAroTOBKA U cllaya
KOMTILIEKCHOTO 5K3aMeHa.

JIEKaPCTBEHHBIX MPENApaTOBC UCIOJIL30BAHHEM COBPEMEHHLIX METOJI0B
CHHTE3a.




Prerequisites: Chemistry of
Functional Derivatives of
Organic Molecules. Modern
Physico-Chemical Methods of
Analysis.

Purpose: Students will be able to characterize the classification of psychotropic and
medicinal products for pharmacological research and clinical observation. To explain their
main qualitative indicators such as organotropy and parasitotropy.

Content: To demonstrate the skills in conducting chemical qualitative and quantitative
analysis of drugs. To demonstrate the skills in organizing, planning and conducting

Knowledge: To know the classification of psychotropic and medicinal
products for pharmacological research and clinical observation.

Abilities: To explain their main qualitative indicators such as organotropy
and parasitotropy.

Skills: To demonstrate the skills in conducting chemical qualitative and

M:;dfu;oclggeirz;try Pssglfé“t:ztg::oafnd ChD ChPMP 30/45/0/60/15/30 | 8 Post-re_quisiteg: Pre-d_egree or |laboratory work to obtain drugs using modern apparatus for their synthesis. quantitative finalysis of drugs. o N . 28
Compounds Medicine Products JEC 4309 Industr!al Practlce: Writing and Compet_ent:les: To demonstrate the_skllls in organizing, planning and
Defending a Thesis, a conducting laboratory work to obtain drugs using modern apparatus for
Graduate work, or Preparing their synthesis.
and Passing a Comprehensive
Exam.
Mpepexsusurrep: Makcatei: CTyaeHTTEp OTUMEPIIEP/IH KYPBUTBICH TypasIbl TYCIHIKTEpiH KaibmTacTeipa | Bimimi: Tlonnmep MaTepuaniapbIHBIH KypaMbl MEH TYPIIEpiH,
OpraHHKaJIbIK OTBIPKIIL, TIOJIMMEPITiK MaTepHaIAP/IbIH KypaMbl MEH TYpPJIEPIH CHIIATTal alabl. KYPBUIBIMBIH aJly KOHE CHHTE3/I€Y TEXHOJIOTHACHIH CUMaTTayra
MOJIEKy TanapbIH I[Tonmmeprep/ii OHIIPY TEXHOMOTUACKHIH CHIIATTAayFa MYMKIHJIIK GeepTiH 0ap/bIH MYMKIiH/IiK GepeTin MaTepuaniapIblH KacHeTTepi MEH KypaMbl TypasIbl
(DyHKIMOHAIIIBI KacueTTepi MeH KypaMbl Typaisl OlTiMepiH KepceTe anajsl. TYCiHiKTep/Ii KaIbInTacTbipa Oirei.
TYBIHIBLTAPBIHBIH XUMHACHL. | Masmynbl: IToumepiti MaTepraiiap/sie Herisri KaCHeTTepiH CHIaTTail OTBIPHIIL, HMxempiniri: [Toxuvepiti MaTepraiiapbH Heri3ri KaCHeTTepiH
3amaHyH (HM3MKA-XMMHSUIBIK | XUMHSIIBIK KYPBUTBIMAAPBIH HETI3iH/E JKATKAH JaFAbLIAp/bl KAIbINTACTBIPAIbl. CHIIATTANTBIH XMMHSUIBIK KYPBUIBIMIAP/IbIH HEeTi3iHe Jarabliap urepei.
BHONOTHAIBIK TMonumepaix KI PMSB/ 30/30/0/55/12,5/2 Tanjay oicTepi. Tlosmmepuin TypiH, KacueTi OO¥ibIHIIA aHBIKTAY Typajibl OUTIMIEpiH KopceTesi. Jarapicel: TloMepi OHBIH MEXaHHKAJIBIK KACHETTEPIH eJIeyre
KOCBLIBICTAp ) MaTepuaIapIbiH K 4310 5 25 8 MocrpexBusurrep: [umiom |IloanMepnepain MeXaHNKAIIBIK JKOHE XMMHSIIBIK KACHCTTEPIH OJIIIEYTe Heri31enreH HETi3IeTeH aHbIKTAYy JaFblIapsira ne 601apl. 28
XHMHMSICBI MOy | camachid GaKbLIay aibl HemMece OHIPICTIK COMKECTEHIPY NaFIbLIapbiH KOJIIaHAIbL. Kysiperriniri: ITonmivepain TypiH XMMHSIBIK peaKTHBTEP/ET] 03repici,
TpaKTHKA. JINMIOMIBIK OHBIH KaJIbIHIAFbI KOHE KeHOip KYPHUIBIC IUIACTUKTEPIHIH carachl
JKYMBICTBI, JMIUIOMJIBIK, GolibIHIIA aHBIKTAY Typaskl OiiMepin KepceTe anabl.
)KOsaHLI JKaszy XKoHE Kopray
HEmece Keme}mi EMTHXaH
TarceIpy.
TIpepexBu3uThbI: XuMus Heab: CryaeHTbl CMOTYT OIMCATHCOCTAB M BUJIBI OJIMMEPHBIX MATEPUANIOB, C 3HaHMsA: 3HATH COCTAB M BHJIBI OJIMMEPHBIX MATEPUAIIOB, CTPYKTYPY
beHKL[HOHaJTBHHX CbOpMHpOBaHHCM ﬂpC}:[OCTaBHCHHﬁ O CTPYKTYPE MOJTUMEPOB. ﬂCMOHCT‘p"pOBaTB 3HaHUA |MOJIMMEPOB, 3HAHHE UX CBOJCTB M COCTaBa JUISA OTTACaHUsS TEXHOJIOTHH
TIPOU3BOJHBIX OPraHHYECKUX CBOIICTB M COCTaBa MaTepHualioB, MO3BOJISAIOLINX OIMUCATHTEXHOJIOTHIO UX MMOJTYYEHHS. TIOJTy4E€HHUS U CUHTE3a.
Moutekyst. CoBpeMeHHbIe Conep:xanne: CHopMUPOBATH HABBIKH, JISXKAIHE B OCHOBE XHMHYECKHX CTPYKTYP, € VYmennsi: ChopMUPOBATh HABBIKH, JIEHKAIHE B OCHOBE XUMHYECKO#
dmsuxo»xumuqeckne METO/Ibl [OIMMCAHMEM OCHOBHBIX CBOJCTB TIOJIMMEPHBIX MaTCPHAIIOB. ﬂCMDHCTpHpOBaTL 3HaHUA CTPYKTYPBI U OTIHCBIBAIOIIIHEC OCHOBHBIC CBOIiCTBa TIOJIMMEPHBIX
aHaimusa. 110 OIPEACICHUIO BH/Ia NTOJIMMEPA, 110 XapaKTepy MOBE/ICHHUS. Hp“MellMTb HaBbIKHA MaTepuaios.
MOLlleb XUMHS KOllTpO“b HOCTPQKBHBHTBI: ";[CHTVICPWKGHHM TIOJTUMEPOB, OCHOBAHHBIC HA H3MEPEHHUH HXMCXaHUYCCKUX 1 HaBbIku: Z[emou(:’lpuposa’rb HaBBIKH M,U,ell'l'l/l(bl/ll(al.ll/ll/l TI0JIMMEPOB,
KauecTBa ny KKPM/ 30/30/0/55/12,5/2 N -
6WOHOFH‘]CCKHX HOMMMEPHBIX KB 4310 5 2’5 8 I"lpe}.ulmmoMuax Wi XUMHUYECKUX CBOUCTB. OCHOBAHHBIC HA UBMEPEHUHU UX MEXAaHUYECKHUX CBOUCTB. 28
COCIUHEHUS MATEpHATOR TIPOU3BOJCTBCHASA NIPAKTHKA. Komnerenuun: Z[emoumpnponsa’rb 3HAHUS U YMEHHS 110 ONIPE/ICIICHUIO
Hamnucanue n 3ammura BH/IAa TIOJIMMEPA U €T0 MOBCJICHHIO B XUMHUYCCKUX PCAKTHBAX, 110
}JHI’[J’IOMHOﬁ paﬁOTH, XapakTepy € MOBE/ICHUS B INIAMEHHU U B Ka4Y€CTBE HEKOTOPBIX
JIMIJIOMHOTI'O ITPOEKTa UK CTPOUTCIBHBIX TIJIACTHUKOB.
MOJAroTOBKa M cava
KOMIIJIEKCHOTO 3K3aMeHa.
Prerequisites: Chemistry of  [Purpose: Students will be able to describe the composition and types of polymeric Knowledge: To know the composition and types of polymeric materials,
Functional Derivatives of materials, with the formation of representations about the structure of polymers. the structure of polymers, knowledge of their properties and composition
Organic Molecules. Modern | Demonstrate knowledge of the properties and composition of materials, allowing to to describe the technology of production and synthesis.
Physico-Chemical Methods of |describe the technology of their production. Abilities: To skills are formed that underlie the chemical structure and
Analysis. Content: Form the skills underlying chemical structures, describing the basic properties of |describe the basic properties of polymeric materials
Module Chemistry| Quality Control of | ChD QCPM / 30/30/0/55/12.5/2 Post-re_quisites_: Pre-dggree or [polymeric materials. Demonstrate k_nowl_e_dge_ of deFermining the type o_f polymer, by the Ski_lls: The sl_<i||s of poly_mer identification based on the measurement of
of Biological . 5 ! 8 Industrial Practice. Writing and | nature of behavior. Apply polymer identification skills based on measuring their their mechanical properties are demonstrated. 28
Polymer Materials [ /EC 4310 25

Compounds

Defending a Thesis, a
Graduate work, or Preparing
and Passing a Comprehensive
Exam.

mechanical and chemical properties.

Competencies: Knowledge and skills are demonstrated to determine the
type of polymer and its behavior in chemical reagents, by the nature of its
behavior in a flame and as some building plastics.




TIpepexBu3urrep:
OpraHHKaJIbIK
MOJIEKYIanapaAbIH
(DyHKIMOHAIIIBI
TYBIHABIITAPBIHBIH XHMHSCBI.
3amaHyH ()H3MKa-XHMHSAIBIK

Makcarbi: CTyneHTTep Tipi aF3aap KypaMbIHa €HETiH TaOUFH KOCBUIBICTAPIBI,
OJIapIbIH TAOUFHU TYPJICHY JKOJIIAPhIH XKOHE KaCaH/Ibl OHIPY diCTepiH CHIIATTAl anampl.
Masmynbi: TaGuru KOChUIBICTAPIBIH KYPAETi KypaMbl MEH KYPBUIBICHI, PEaKIHs
MEeXaHH3M/IEPIHIH KIKTeTyi )oHe TaOUFH KOCBUIBICTAP/BIH PEAKLMSIIBIK KabineTin,
OJIap/IbIH KJIACCHKANBIK KYPBUIBIMBIH 00JIKail any GitiMaepin kepceresi. TaOuru
KOCBUIBICTAP/IBIH XUMUSLIBIK KACHETTEPIH 3€pPTTey QMICTEPiH KOJIAaHa allajibl.

Bisimi: Tipi ar3anapasl KypaiThIH XUMUSIIBIK KOCBUIBICTAP/IbL, OJIAPIBIH
e3repyiHiH TaOHFH KOJITAPBIH JKOHE XKacaHIbl OHIIPIC oticTepiH
3epTTCﬁTiH Taburn KOCBUIBICTAP XUMHACBIHBIH MaHbI3AbLIbIFBIH
cHmaTTaif Ginesi.

HMxempiniri: TaGurx KOCBUIBICTAP/BIH KYPEIi KYpPaMbl MEH KYPBUIBIMBI
Typaisl GitiMaepin urepei.

Buonorusisik Taburu KIl/ NKH/ 30/30/0/55/12,5/2 Tajnjay dicTepi. ,Z[-ai.‘ﬂblcl?li Peakiust MeXaHH3MIEPIHIH maccmbm(am_m.cm TypaJibl
KOCBLIBICTAp ) KOCBUIBICTAPABIH TK 4310 2’5 8 HOCTpeKB“SMTT(‘ip.Z I[.HI'IJ'IOM 6]J'llM}:l€le JKOHE TaOuFu KOCBUIBICTAPAbIH PEAKTUBTUIII'H, OJapAbIH 28
XUMHACHI MOy XUMMUSACBI anJibl HEMECE OH/IIPICTIK KJIaCCHKaJbIK KYPBUIBIMBIH GOJI)KS.Y JlaripuiapblHa ue.
npakTuka. J{ummomMasik Kysiperriuiri: ipi oprannsmuep/e KesaeceTin TaburH KOChUIBICTap IbI
JKYMBICTBI, JTUILIOMIBIK GeJtir aTy AaFaBLTapBIH KOPCETeIi.
)KOsaHLI JKaszy XKoHE Kopray
HEmece Keme}mi EMTHXaH
TarceIpy.
HpepeKanTu: Xumust Heﬂb: CTYHBHTLI CMOr'YT OonucaTh IMPUPOJHBIE COCANHEHHS, BXOISIIUE B COCTAB KUBBIX 3HaHHSA: 3HATH3HAYCHUE XUMHH TIPUPO/IHBIX COCTUHEHNH, szqzuomeif[
Cl)y'HKl.[HOHaJ'IBHBIX OpPra”Hu3MoOB, IMPUPOIHBIC IMMYTH UX npenpamer-mﬁ M METOJBI HCKYCCTBEHHOTO XUMHYCCKHE COCTMHCHHUS, BXOIAIINE B COCTAB JKUBBIX OPTaHU3MOB,
TIPOU3BOJHBIX OPraHUYECKUX  [IMOTYYECHHUS. TIPUPOJHBIC ITYTH UX npeBpameﬂuﬁ M METO/Ibl HCKYCCTBEHHOI'O
Mounekys. CoBpeMeHHbIe Copnep:xanue: JIeMOHCTPHPOBATH 3HAHUS 110 CIIOXKHOMY COCTaBY U CTPYKTYpe TIOJTYYCHUS.
tbﬂSHKO%ﬂdMH‘IeCKHe METO/1bl TIPHPOIHBIX COC}.’H/IHEHMﬁ, Knaccncbm(aunu PCAKIIHOHHBIX MEXaHU3MOB U HABBIKH Ymenus: ):leMOHCTpl/IpDBaTb 3HAaHHUA 110 CIIO)KHOMY COCTaBy U
aHanmmu3a. MPOrHO3HPOBAHHS PEAKLMOHHOH CIOCOOHOCTH IIPHPOIHBIX COEMHEHUH, MX CTPYKTYpe IPHPOIHBIX COEHHEHHIT.
Monyns xumus Xumus my 30/30/0/55/12.5/2 IMocTpexBU3HTBI: KIIACCHYECKYIO CTPYKTYpPY. [IpuMeHATs METOIbI HCCIEA0OBAHUS XHMHUECKHUX CBOHCTB Hapbiku: J[eMOHCTPHPOBATH 3HAHUSIO KIIACCH(PHKALMH PEAKIIMOHHBIX
GHOJIOTHYECKHX MPUPOJIHBIX KB HPS/ 25 ’ 8 Tpepaunnomuas uim TIPUPOJIHBIX COSAMHEHHIT. MEXaHN3MOB ¥ HaBBIKH [IPOTHO3UPOBAHMS PEAKLHOHHOI criocodHocTn |28
COCIMHCHHS COEIMHEHUH 4310 ’ TIPOU3BO/ICTBEHAs MPAKTHKA. TIPUPOIHBIX COCTMHEHMH, NX KJIACCHYECKYIO CTPYKTYPY.
Hamnucaunue n 3ammra KOMI’ICTEHI.IHM: ):leMOHCTpl/IpDBaTb HABBIKH T10 BBIJICIICHHUIO
JATIIIOMHO# paboTEI, TIPUPOJIHBIX COSTUHEHHIH, 0OHAPY)KEHHBIX B )KHBBIX OPraHU3MaXx.
JIMIJIOMHOTI'O MPOEKTa WA
MOJAroTOBKa M caava
KOMIIJIEKCHOTO 3K3aMeHa.
Prerequisites: Chemistry of  |Purpose: Students will be able to describe the natural compounds that make up living Knowledge: To know the importance of the chemistry of natural
Functional Derivatives of organisms, the natural ways of their transformation and methods of artificial production.  |compounds, which studies the chemical compounds that make up living
Organic Molecules. Modern | Content: Demonstrate knowledge of the complex composition and structure of natural ~ |organisms, the natural ways of their transformation and methods of
Physico-Chemical Methods of |compounds, classification of reaction mechanisms and skills in predicting the reactivity of |artificial production.
. . Analysis. natural compounds, their classical structure. Apply methods for studying the chemical Abilities: Demonstrate knowledge of the complex composition and
MOdUIC. Chcfmmy Chemistry of ChD 30/30/0/55/12,5/2 Post-requisites: Pre-degree or |properties of natural compounds. structure of natural compounds.
of Biological Natural /EC ChNC 2,5 8 Industrial Practice. Writing and Skills: Demonstrate knowledge on the classification of reaction 28
Compounds Compounds 4310 Defending a Thesis, a mechanisms and skills in predicting the reactivity of natural compounds,
Graduate work, or Preparing their classical structure.
and Passing a Comprehensive Competencies: Demonstrate skills in the isolation of natural compounds
Exam. found in living organisms.
l'lpepem;muTTep: MalqcaTu: CTy;[CHTTCp XHMHAJIBIK TEXHOJIOTHAHBIH TEOPHSIIBIK HC]‘i}}lei Typajbl EiJ’liMiZ XUMHAJIBIK TEXHOJIOTHSAHBIH TCOPHAIIBIK HC]‘i3]Z(Cpi Typajbl
Beitopraunkansik XuMusiHbIH | OlTiMaepiH xKyitenern, OIpTeKTi )OHE reTeporeH Il MPOLeCTepAiH Herisri OGimimzepin xkyiienen, GipTeKTi oHe reTeporeH i NpoLecTepIis Herisri
TEOPHUsSIIBIK Herizaepi 1. 3aHIBIIBIKTAPBIHBIH (PH3HKAIBIK HETi3iH, KaTaTHTHKAIBIK MPOIECTEP/IiH ePEeKIeNiKTepiH |3aHABUIBIKTAPBIHBIH (PH3MKAIIBIK HETi3iH, KaTaTMTHKAIIBIK MPOLECTEP/IiH
DIeMEHTTep XUMHUSCHI. TyCIHIIpe anajbl. epeKIIeNiKTepin Tycinaipe Outei.
HocrpexkBusurrep: 3amanyn |Ma3myHbl: XUMUSIIBIK-TEXHOIOTHSUIBIK IIPOLECTEP I JKbUIIAM/IBIFbIH IIEKTEHTIH Mxempiniri: XuUMUSsIBIK-TEXHOIOTHSUIIBIK IPOLECTEPIIH
éz:::g::; JKANITE XUMUAITBK BIV ZhHT/ 5 30/30/0/55/12,5/2 5 ;bu'suka.-):;mnﬂnmx Tanaay (ba'KTopJ.'la‘p}Ibl Tannaﬁ_anaﬂm JKOHE TYCiH}IiPe ana}'u,l. XI/H;/H/I?{J‘IBIK TexHonorlm{an—( Heri;iri )KBI{'U‘[&M}II?IFLIH Ille.l('l‘eﬁTiH q)aKTopnapnm Tanaayabl MeHrepeni HKOHE a
i TEXHOJIOTHS TK 3221 215 JIICTEPL. HAHOXUMMUS KIHE QMICTEPIH: XUMUSIIBIK-TEXHOJIOTHUSJIBIK KYHUEIEP/Il CHHTE3/LY KOHE Tajlay; XUMHSLIBIK: TYCIHAPY/I1 UTEpeIl.
Moy HaHOTEXHOJIOTHs TEXHOJIOTHSITBIK MPOLECTEP/IiH MaTePUAIIBIK XKOHE KbLTy OaTaHCTAPBIH €CeNTey KIHE Jlarapichl: XUMUSITBIK TEXHOJTOTHSHBIH HETI3r OiCTePiH: XUMHSITBIK-

TaJiay JarbUIapbiH KOJIJIaHa aj1a/ibl.

TEXHOJIOTUSUIBIK JKYHesIep il CHHTE3iey KOHe TalliailIbl.
Kysiperriniri: XuMusiibIK-TeXHONOTHSUIBIK IPOLECTEPIIH
MaTepHaIbIK XKOHE JKbLTy GalaHCTaphIH ecenTey XKoHe Tanay
JIarIbLIaPbIH KOJIJAHYFa Ue.




TIpepexBH3HTHI:
TeopeTH4ecKHe OCHOBBI
HEOPraHUYecKoi Xumuu 1.
XHUMUS 3IEMEHTOB.
TocTpeKBH3HTDI:

Hean: CTyneHTh CMOTYT CHCTEMATH3MPOBATD 3HAHHS IO TEOPETHUECKHUM OCHOBAM
XHMHYECKOH TEXHOJIOTHH, 0OBACHATH (PH3HYECKYIO OCHOBY OCHOBHBIX 3aKOHOMEPHOCTEil
TOMOTEHHBIX M FE€TEPOTreHHBIX MPOLECCOB, 0COOCHHOCTH KATAIMTHYECKUX [POLIECCOB.
Copepxanue: AHATM3HPOBATh U OOBICHATH (HAKTOPBI, TMMUTHPYIOIIHE CKOPOCTh
XUMMKO-TEXHOJIOTHYECKUX MPOIIECCOB. JIeMOHCTPHPOBATH HABBIKM NPUMEHEHHS

3H2H“ﬂ: 3HATH 110 TEOPETHYECCKUM OCHOBaM XUMHYECKOH TEXHOJIOTHH,
OOBSCHATH (PU3NIECKYIO OCHOBY OCHOBHBIX 3aKOHOMEPHOCTEH
TOMOTCHHBIX U T€TECPOTCHHBIX MIPOLIECCOB, 0COOEHHOCTH
KaTaJUTHYECKHX TPOIIECCOB.

YMeHusi: AHaIU3UPOBATh M OOBACHATD HAKTOPBI, TUMHTHPYIOIIHE

MOHyJIL 06].[135{ Bﬂ/ 30/30/0/55/12 5/2 COBpeMeHHb}E d)MZHKO- OCHOBHBIX METOZI0B XMMHYECKON TEXHOJOTUH: CHHTE3a U aHAJIN3a XUMUKO- CKOPOCTh XHMHKO-TEXHOJIOTMYCCKHUX MTPOLIECCOB.
XUMHYECKOIT XUMHUYECKast OHT/ 5 25 ’ 5 XUMMYECKHE METO/Ibl aHAIM3A. | TEXHOJOrHYECKMX CHCTEM; PAacUeThl MaTepHaIbHBIX M TEIUIOBBIX 6alaHCOB XMMHUKO- Hagbiku: JIeMOHCTPHPOBATH HABBIKH MPUMEHEHHS OCHOBHBIX METOZIOB |42
TEXHOJIOTHH TEXHOJIOTHUsA KB 3221 ! Hanoxumus u TEXHOJIOTHYECKHX TIPOIECCOB. XHUMHYECKOI TEXHOJIOTUH: CHHTE3a U aHaJIN3a XUMUKO-
HAHOTEXHOJIOT U, TEXHOJIOTHYECKUX CHCTEM.
KomnereHuun: HeMOHCTpPIpOBaTL HaBBIKH IIPUMEHEHUs pacueTa
MaTEepHANIbHBIX U TEIUIOBBIX GaﬂaHCOB XUMHKO-TCXHOJIOTHYCCKHUX
TIPOLECCOB.
Prerequisites: Theoretical Purpose: Students will be able to systematize their knowledge of the theoretical basics of |Knowledge: To know of the theoretical basics of chemical technology, to
Fundamental of Inorganic chemical technology, to explain the physical basis of the basic laws of homogeneous and  |explain the physical basis of the basic laws of homogeneous and
Chemistry 1. Chemistry of the |heterogeneous processes, the features of catalytic processes. heterogeneous processes, the features of catalytic processes.
Chemical ) Elements. - Content: To analyze and exp!ain_the fact_ors, Iimitin_g the rate of chemi(_:al technological | Abilities: _To analyze and explain the factors, limiting the rate of chemical
Technology General Chemical | BD/ cehT 5 30/30/0/55/12,5/2 5 Postjreqwsne_s: Modern processes. To demopstrate 5k|!|5 in applying _the main methods of-chemlcal te§hnology: tec_hnologlcal processes. ) ) ) 2
Module Technology EC 3001 2,5 Physico-Chemical Methods of |synthesis and ana_ly5|s of chem|§al technological systems; calculation of material and heat [Skills: To demonstrate skills in applying the main methods of chemical
Analysis. Nanochemistry and |balances of chemical technological processes. technology: synthesis and analysis of chemical technological systems.
Nanotechnology Competencies: Demonstrate knowledge of calculation of material and
heat balances of chemical technological processes.
TIpepexBu3nTTEP: Makcatbl: CTyIeHTTep jKyifellik Ke3Kapac Heri3ine XUMHUIBIK OHIIPICTiH Herisri Binimi: skyiienik ke3Kapac Heri3iHue XMMHSIBIK OHIIPICTIH Herisri
Beﬁoprar—mkaﬂmx XUMUSAHBIH TCXHOJIOTUAJIBIK ﬂpOHECTEpiH JAMBITYBIH KaJITTbI anHuMl‘lTEpiH T¥)KLIpBIM}Z(ﬂ]7] anajpl. TCXHOJIOTUAJIBIK HpOHECTEpiH JAMBITY/IBIH KaJITIbI l'lpl/lHLllfIl'lTEpiH
TEOPHSUIBIK Herizziepi 1. Masmynbi: XIMHSITEIK-TEXHONOTHSUTBIK IPOLECTEP] YIBIMAACTEIPY OICTepi Typanbl | TYIKBIpbIMAaii Gineni.
DneMeHTTep XUMHSCHI. OinimMzepin kepeeTy. XUMHSUIBIK IIHKI3aT, Cy, SHEPrUsl )KOHE SHEPIHs KO3/epi Typaibl HMkempiiri: XuMHsUIbIK-TEXHOIOTHSUIBIK HPOLECTEPi YIlBIMIACTBIPY
) MocTpexBu3nTTEep: 3aMaHyH |HEri3ri aKnapaTThl KIKTEHi3. XUMHUSIBIK-TEXHOIOTHSIIBIK POIECT] YHBIMAACTBIPY oictepi Typaibl OuTiMIepin MeHrepei.
XUMHUSIIBIK TeXHOIOTHSUIIBIK . N N .
TexHONOTA —— BIT/ TPZI 30/30/0/55/12,5/2 5 d)l/fsuxa.»xumum:,n( Taaay JAarABLIAPBi KOPCETY, OPratiKAIIBIK KHE 6euop»rau»m<aJu>n< CHHTE3/IiH €H MaHbI3/1bl JlaFapichl: .Xl./lMl/l;lJlbll( mumlsa'r,vcy, SHEPIHsl JKOHE YHEPIrus Koszepi M
MOLllei ARHIBLTHIKTAPEL TK 3221 2,5 onicrepi. Hanoxumus xonHe XUMHSIIBIK OHIMICPIH ally TEXHOJOTHSUIAPBIH TYCIHAIPY KOHE Taiaay. TYpaJibl HET13T'1 aKIMapaTThl JKIKTCH/II. )
HaHOTEXHOJIOTHs Kysiperriniri: XuMusIbIK-TEXHOTOTHSIIBIK MPONECTi YHBIMAACTHIPY
JIAF/IbLIAPBIH KOPCETY, OPraHUKAJIBIK KoHe OeflopraHuKaIbIK CHHTE3IIH
€H MaHBbI3/1bl XUMHSAJIBIK E)HiM}Z(CpiH Ay TEXHOJIOTHUSJIApbIH TYCiH}lipy
JKOHE Tajjayra ue.
TIpepexkBH3HTBI: Heab: CTyaeHTs cMOTyT (POPMYIIHPOBATH OOIME IPHHLKIIB Pa3pabOTKH OCHOBHBIX 3nanus: 3Hath GOPMYIHPOBATH OOLIME PHUHIMIIBI Pa3PaGOTKH
TCOpCT"‘lCCK“C OCHOBBI TEXHOJIOTHYECKHUX TPOIECCOB XUMHUYECCKHUX TTPOU3BOJCTB HA OCHOBE CHCTEMHOTO OCHOBHBIX TCXHOJIOTHYECKHUX TTPOIECCOB XUMHUYCCKHUX NPOU3BOJICTB HA
HEOpPraHU4ecKoil Xumuu 1. noaxoja. OCHOBE CUCTEMHOTI'0 MOAX0/1a.
XHUMHUS STIEMEHTOB. Copnep:xanue: JIleMOHCTPHPOBATH 3HAHUS METOJ0B OPraHU3ALNH XUMUKO- Ymenusi: JIeMoHCTpUPOBATH 3HAHUS METOJIOB OPraHU3alMH XMMHKO-
M HOCTpeKBHBHTH: TCXHOJIOTHYECKHUX TTPOIIECCOB. Knaccuqmuuposa'rb OCHOBHBIC CBC/ICHUSA O XHMHYCCKOM | TEXHOJIOTHYCCKUX MPOIECCOB.
onylib 3aKOHOMEPHOCTH
XHMHYECKOH TEeXHONOTHIECKHX EH/ ZTP/ 30/30/0/55/1215/2 5 Conpemeuume q)ldiil/ll(()- ChIpbE, BOJIC, JHEPIUHU U UCTOYHHUKAX dSHEPIUH. Jlemoucrpupoaam HAaBBbIKH OpraHu3aluu Hagpiku: KﬂaCCMq}HHHpOBaTL OCHOBHBIC CBCIICHHUA O XUMHUYCCKOM 42
TEXHOTOTHH nporieccon KB 3221 2v5 XUMHYCCKHE METO/IBI aHAJIN3A. [ XHMHUKO-TEXHOJIOTHYECKOro mpoiiecca, OGBﬂCHﬂTb W aHAJIM3UPOBATE TCXHOJIOTHH CBIPBE, BOJIC, SHEPTUH U HCTOYHHKAX SHEPTHH.
Hanoxumus u TIPOU3BOACTBA BO)KHEHILINX XUMUYECKUX TIPOIYKTOB OPraHU4€CKOIro U HEOPraHu4eCcKoro KOMI‘IeTeHI.lMI/l: HCMOHCT‘pI/IpOB&TB HaBBIKM OpraHu3aiui XuMHKO-
HAHOTCXHOJIOTrUsA. CHHTE3a. TEXHOJIOIMYECKOro npoiecca, OOBSICHATD U AHAJIM3UPOBATH TEXHOJIOTUH
TIPOU3BOJACTBA BOKHEHUIIMX XUMHUYECKHX TIPOJTYKTOB OPraHU4€CKOro u
HEOPraHu4yeCcKoro CHHTe3a.
Prerequisites: Theoretical Purpose: Students will be able to formulate general principles for the development of the |Knowledge: To know be able to formulate general principles for the
Fundamental of Inorganic main technological processes of chemical production based on a systematic approach. development of the main technological processes of chemical production
Chemistry 1. Chemistry of the |Content: To demonstrate knowledge of methods of organizing chemical-technological based on a systematic approach.
Elements. processes. Classify basic information about chemical raw materials, water, energy and Abilities: To demonstrate knowledge of methods of organizing chemical-
Chemical Regularities of Postjrequisite_s: Modern energy source§. To demonstrate the skills gf organizing the chemical-technok_)gical tec_hnologicallproce‘sse{s. _ ) )
Technology technological BD/ RTP 30/30/0/55/12,5/2 5 Phy5|c9-Chem|cal Me»thods of process, explain and analyzg the tgchnologles for th_e production of the most important Skills: Classify basic information about chemical raw materials, water, 2
Module processes EC 3221 25 Analysis. Nanochemistry and |chemical products of organic and inorganic synthesis. energy and energy sources.

Nanotechnology

Competencies: To demonstrate the skills of organizing the chemical-
technological process, explain and analyze the technologies for the
production of the most important chemical products of organic and
inorganic synthesis.




TpepexBu3urrep: Ousuka.
Buoxumus. DiaemenTTep
XUMHACHI.
THocTpexkBusurrep:
Buonorusisik 6enceni 3aTTap

Makcarbl: CTyaAeHTTep CHHTETHKANIBIK sKyFbill 3aTTap (CXK3) KoMnoHeHTTepiHiH
XHMHSUIBIK KYPaMBI, KACHETTEPi ’KoHe MaKCaThl TypaJlbl aKIIapaTThl CHIIATTAM anajibl;
OeTTik-0enceH i 3aTTap, MEKTPOIUTTEP, KOMIUIEKCTETIIITEP, SH3UM/IEP, ONTHKAIIBIK
AFapTKBILITAP, XOII HiCTEHiprimTep.

Masmynsi: XKyy opexeTi TeOPHACHIHBIH, ¥HTAK TOPI3/li, MacTa TOpi3/i, CyHbIK kKoHE

Binimi: cunTeTnkainsik xyrbimn 3aTTap (CXK3) KOMIOHEHTTEpiHIH
XHMHSUIBIK KYPaMBI, KACHETTepi KoHe MaKCcaThl TypaJlbl aKIapaTThl
cumnarrai oinesi.

Mxempiniri: Gerrik-Oencenai 3aTrap, IEKTPOIUTTED,
KOMILIEKCTETiITep, SH3MM/IEP, ONTHKAIBIK aFapTKBIIITAp, XOII

XUMHATBIK S — K/ ZhzH/ xumusicel. F3X sxocnapnay kecek CIK3 eHIpY TEeXHOIOTHACHIHBIH HETi3ri epeskesepit Taziay. CHHTeTmfanLn( HicTeHiprimrep Meirep.euL B B
TEXHOJIOTHS 6 | 30/45/0/60/15/30 JK9HE KOIO JKYFBIII 3aTTap/bIH PELENTYPAChIH JKacay *KOHE OJIap/Ibl 3epTXaHANBIK XKaF1aiiaa amy Jarasbicsl: JKyy opexeTi TeOpHACHIHBIH, YHTAK TOpi3ai, macta Topisai, 43
Moy XUMUACHL TK 4311 JIaFIbIIapbIH KallbINTaCThIPaJIbL. CcyiibIK sxoHe kecek CK3 oHIipy TeXHOMOTHACKHIHBIH HETI3ri epekenepin
Tanjai anapl.
Kysiperriairi: CHHTeTHKaIBIK KYFBIII 3aTTap/IblH PELENTYPachiH
JKacay ’KoHE OJIapabl 3€PTXaHAIBIK mar}mﬁ}:{a any AarAbIIapbIH UEC.
TpepexBu3nTbi: Pusnka. Heab: CTyIeHTH CMOTYT 0XapaKTePH30BaTh CBEICHUs O XHMHYECKOM COCTaBe, 3HaHMA: 3HATH CBEJCHHMs O XMMHYECKOM COCTaBe, CBOICTBAX H
buoxumus. Xumus CBOMCTBAxX M Ha3HAYE€HHH KOMIIOHEHTOB CHHTETHUECKHX MOOIIHX CPEACTB (CMC), Ha3HAYCHHHM KOMITIOHCHTOB CHHTCTHYCCKHUX MOIOIIHUX CPEACTB (CMC)
9JIeMEHTOB. MOBEPXHOCTHO-aKTHBHBIX BELIECTB, IEKTPOIUTOB, KOMILIEKCOOOpasoBaTereil, SH3MMOB, | YMeHus: OObACHSITH MOBEPXHOCTHO-AKTHBHBIX BEIIECTB,
TocTpekBH3HTBI: XUMHs ONTHYECKUX OTOETMBATENAX, APOMATH3ATOPAX. 9JIEeKTPOJIUTOB, KOMILIEKCO0Opa3oBaTeeii, SH3UMOB, ONTHYECKUX
6"0HOFH‘]ECKHX AKTHUBHBIX Couepmanne: AH&HH}MPOBHTB OCHOBHBIC ITOJIOKECHHA TCOPHH MOIOIIETO HEﬁCTB"ﬁ, OTGEHI/IBETSJ'U{X, apoMarusaropax.

Moxyis XHMHS MOOIIX ny semects. [nanuposanue u TEXHOJIOTMH POU3BOJICTBA NOPOIIKOOOPA3HBIX, NACTOOOPA3HBIX, KUJKHX U KYCKOBBIX  |HaBbIkH: AHaIM3MPOBATH OCHOBHBIC MOJIOKEHHS TEOPUH MOIOLIETO
XMMHYECKO#H cpencrs KB HMS/ | 6 | 30/45/0/60/15/30 nocraoska HUP CMC. ChopMHPOBATH HABBIKH COCTABIEHHS PELENTYPhI CHHTETHUECKHX MOFOLIHX NIeHCTBHSA, TEXHOJIOTHH MPOU3BOJICTBA MOPOIIKOOGPA3HBIX, 43
TEXHOJIOTHH 4311 CPEJICTB U MOJTyYeHHs UX B JIADOPATOPHBIX YCIOBHSX. MacTooOpa3HbIX, KUAKNX U KyckoBeix CMC.

KOMI’IETCH[IM“: CCl)OpMPIpOBaTB HAaBBIKHM COCTABJICHUSA PELUECTITYPBI
CHHTETHYECKHX MOIOIIMX CPEJICTB U IOJy4EHHs! HX B JJa0OPATOPHBIX
YCIOBHSX.
Prerequisites: Physics. Purpose: Students will be able to characterize information about the chemical Knowledge: To know the chemical composition, properties and purpose
Biochemistry. Chemistry of |composition, properties and purpose of the components of synthetic detergents (CMC);  |of the components of synthetic detergents (CMC); surfactants,
the Elements. surfactants, electrolytes, complexing agents, enzymes, optical brighteners, flavors. electrolytes, complexing agents, enzymes, optical brighteners, flavors.
Post-requisites: Chemistry of Content: To analyze the main provisions of the theory of detergent action, technology for | Abilities: to explain surfactants, electrolytes, complexing agents,

Chemical Chemistry of biological active substances.  [the production of powdery, pasty, liquid and lumpy SMS. To form the skills of drawing up |enzymes, optical brighteners, flavors.

Technology detergents ChD/ ChD 6 | 30/45/0/60/15/30 Planning and Setting up SRW. |the formulation of synthetic detergents and obtaining them in laboratory conditions. Skills: To analyze the main provisions of the theory of detergent action, |33

Module EC 4311 technology for the production of powdery, pasty, liquid and lumpy SMS.

Competencies: To form the skills of drawing up the formulation of
synthetic detergents and obtaining them in laboratory conditions.
MNpepexsusurrep: Gusuka.  (Makcarbi: CTyaeHTTEp CYHBIKTHIK, ra3, Oy XoHE KaTThl 3aTTap Y/ITiUIepiHin XUMUAIBIK | Bitimi: CyHBIKTBIK, ra3, Oy %oHe KaTThl 3aTTap YJITiIepiHiH XUMHAIBIK
Buoxumus. Diaementrep KypaMbl HeMece XMMHSUIBIK KacHeTTepi Typaiibl OLTiMIepiH sKoHe oJlapibl Tajjaay KypaMbl HeMece XMMHSUIBIK KacHeTTepi Typabl OLTiMIepiH sKoHe oJlapibl
XUMHUSACHI. QﬂiCTCpiH, COH}Z[aﬁ-aK XUMHSIIBIK JIEMEHTTEP MEH KOCBUTBICTAP/IbIH 6apIILIK TYpJTCpiH Tannpay QﬂiCTCpiH, COH}Jaﬁ-aK XUMHSIIBIK JJICMCHTTEP MCH
MocTpexBu3uTTEP: 3epTTey dJicTepi Typaibl GiniMaepin kepceTe anajpl. KOCBUIBICTAp/IbIH OapIIbIK TYPIIEPiH 3epTTey oxicTepi Typanbl OutiMaepis
Buonorusuisik 6enceni 3arTap | Masmynbl: Op Typili cananap/ia MKKI3aT IeH JailbiH OHIMHIH CarachlHa aHAIMTHKAIBIK |KOPCETe aabl.
XHMUSLIBIK OniMuil canacsii xumusicel. F3XK sxocnapnay GaKbLIaY/Ibl, OPTYPII FBUIBIME TOKIpHOesepi, KOpLaraH OpTaHblH JacTany Jopekecin | Mkempimiri: ©Op Typii cananapia mukizat neH JailblH OHIMHIE
TEXHOIOTHS AHATHTHKAIIBIK K11/ OSAB/ 30/45/0/60/15/30 JKOHE KOIO AHBIKTAY/IBI XKYPTi3e ackipa anmaibl. XHMHUSIIBIK KOCBITBICTAD MEH TaMaK OHIMEPiH carnachlHa aHATHTHKAIBIK OaKpLUTay/Ibl Oineni. 43
Moy Gakbuiay TK 4311 TaJay YLIIH KOJJaHbUIATHIH 3aMaHay! acIaNThIK TaJJay OMICTePIMEH XKYMBbIC JkKacay JlarabIchl: OPTYPITi FBUTBIMI TOXKIpHOENIepIi, KopIaraH OpTaHbIH
JIaFBITaphl MEH TOXKIPHOECIH KopceTe anajibl. JIaCTaHy JIOPEKECIH aHBIKTAY/Ibl XKYPri3e achlpa ajajibl.
Kysiperriniri: XuMHsuIbIK KOCBUIBICTAP MEH TaMaK OHIMJEpIH Talaay
YIIIiH KOJJIaHBUTATBIH 3aMaHayH acTianThIK Tajijay QHiCTepiMeH KYMBIC
JKacay JaFbUIapbl MEH TOKIpUOeCiH KopceTe anapl.
TpepexBu3urbi: dusnxa. Henb: CryaeHTbl CMOTYT JEMOHCTPHPOBATH 3HAHUS O XMMUYECKOM COCTAaBE HIIN 3HaHMs: 3HATH O XMMMYECKOM COCTaBE MIIM XUMUYECKUX CBOMCTBAX
buoxumust. XuMus XHMHYECKHX CBOHWCTBAX 06])33“05 ')KVU'[KOCTBﬁ, Tas3oB, MapoB MU TBEP/BIX BCUIECTB U 06})63][08 ')KVI}'[KOCTeﬁ, Ta3oB, NMapoB W TBEP/BIX BEIIECTB U METOaM
DJIEMCHTOB. METO/1aM aHaliu3a, METOJAMKH HUCCIIC/I0BAHMUSA BCEBO3MOXKHBIX XUHMHUYECKHUX JJIEMEHTOB M |aHaIu3a, METOJMKH MCCJIC/IOBAHUSA BCEBO3MOKHBIX XUMHUYECKUX
TocTpexBu3nTbI: XUMHUs COC/IMHEHHUH. 97IEMEHTOB U COEIMHEHHIT
AHATUTHYECKUIT GMOHOI‘I/I‘{ECKHX AKTHUBHBIX CO}]ep)KaHHeZ ﬂeMOHCTpVIpOBaTB 3HAHUA 10 AHATUTHYECKOMY KOHTPOJTIO KayeCcTBa Ymenus: HeMOHCTpPIpOBaTB 3HaHUA 110 AHATTUTHYECKOMY KOHTPOITIO

Mozyss KOHTPOIE ny Bewects. [Inanuposanue u CBIPbsl M FTOTOBOM NPOJYKIMH B PA3HBIX OTPACISX MPOMBIILIEHHOCTH, HPOBOIHTh Ka4yeCTBA ChIPbsl U FOTOBOI IPOIYKIMH B PA3HBIX OTPACIIAX
XHMHYECKOI KauecTsa KB AKKP/ 30/45/0/60/15/30 nocranoska HUP BCEBO3MOKHbIE HAYYHbIE SKCTIEPUMEHTBI, BBIABJIATH CTENECHb 3arPA3HEHMUS OKPYXKalolieH TPOMBILIIEHHOCTH. 43
TEXHOJIOTHH Hpo KK 4311 cpenbl. CHopMHPOBATH HABBIKK U OIIBIT PabOThI ¢ COBPEMEHHBIMH HHCTPYMEHTaIbHbIMU | HABBIKH: MPOBOIHUTH BCCBO3MOKHBIC HAYYHBIC IKCTICPHMEHTHI.

METO/IaMH aHA/IN3a, TPUMEHACMBIMHU U aHAITH3a XHMHYECKHX COCTMHCHHUI 1 MTHIIEBBIX
MPOJYKTOB.

Komnerenuun: CHopMUPOBATH HABBIKK M OTBIT PAGOTHI C
COBPEMEHHBIMU MHCTPYMEHTAIIbHBIMH METO/IAMU AHAJIN3A,
TIPUMEHSACMBIMH JUTSl aHATTM3a XMMHYECKUX COE/IMHEHNH M MUIIEBBIX
MPOJIYKTOB.




Chemical
Technology
Module

Analytical Control
of Product Quality

ChD/
EC

ACPQ
4311

30/45/0/60/15/30

Prerequisites: Physics.
Biochemistry. Chemistry of
the Elements.

Post-requisites: Chemistry of
biological active substances.
Planning and Setting up SRW.

Purpose: Students will be able to demonstrate knowledge of the chemical composition or
chemical properties of samples of liquids, gases, vapors and solids and methods of
analysis, research methods for all kinds of chemical elements and compounds

Content: To conduct analytical quality control of raw materials and finished products in
various industries, to conduct all kinds of scientific experiments, to identify the degree of
environmental pollution. To develop skills and experience in working with modern
instrumental analysis methods, used for the analysis of chemical compounds and food
products.

Knowledge: To know of the chemical composition or chemical
properties of samples of liquids, gases, vapors and solids and methods of
analysis, research methods for all kinds of chemical elements and
compounds

Abilities: To conduct analytical quality control of raw materials and
finished products in various industries.

Skills: To conduct all kinds of scientific experiments, to identify the
degree of environmental pollution.

Competencies: To develop skills and experience in working with modern
instrumental analysis methods, used for the analysis of chemical
compounds and food products.
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FpuibiMu gopeskeci

No Teri atbi-:keni / ®UO | Kadeapa atayst / HanmenoBanne kageapsl / Hay'ma.ﬂ Fpuisivu aTafu /.Hay.'moe Foutbimu Garniot / Hayunoe nanpas:iense / Scientific direction
/ Full Name / Name of the department creneHb / Science 3Banme / Scientific title
degree
Baii6arsipoBa B.VY. Dkosorus MarucTp ara OKbITYIIbI 6MO060800- Dxostorus xaparbUIbICTaHy FHUIBIMIAPBIHBIH Maructpi ,2010 x.
1 BaiiGarpipoa b.Y. Okororus Maructp CT.Tpenoasareh «6M060800 - MarucTp SKOJIOTHH U ecTecTBO3HaHus, 2010 T. "
Baybatyrova B.U. Ecology master Senior Lecturer "6M060800 - Master of Ecology and Natural Sciences, 2010 "
bexmyparos E.IT. MeMIleKeT TEOpUACH KIHE KYKBIK | 3.F.K. JIOUEHT XaIbIKThIH KYKBIKTBIK CAyaTTBUIBIFBIH aPTTHIPY
2 bexmypatos E.IT. Teopust rocynapcTBa u IpaBo K.JO.H. JIOLIEHT TIoBbILICHHE IPABOBOIT IPAMOTHOCTH HACENCHHS
Bexmyparos E.IL Theory of State and Law cls Associate Professor Increasing the legal literacy of the population
Jaiipa6aea A.JK. Okonorus MarueTp ara OKBITYIIbI Akaba cyaap/ibl Ta3apTy TEXHOIOIUSCHL
3 JaiipaGaeBa A K. Dkosorus MarucTp CT.IpeIojjaBaTellb TeXHOJIOrHS OUMCTKH CTOUHBIX BOJI
Daigabaeva A.Zh. Ecology master Senior Lecturer Wastewater treatment technology
Camu6exosa M.C. MeMIIeKeTTIK TeOpHs HKOHE KYKbIK MarucTp ara OKbITYLIbI KyKbIK Heri3aepi, PHM KYKbIFbI
4 CanuGexosa M.C. Teopust rocyiapcTBa U IIpaBo Maructp CT.IPEI0/aBaTeNb OCHOBBI [IPaBA, PHMCKOE MPABO
Sadibekova M.S. Theory of State and Law master Senior Lecturer Fundamentals of law, Roman law
Kansies C.JI. MeMIIeKeTTIK TeOpHs HKOHE KYKbIK MarucTp ara OKbITYLIbI KyKbIK Heri3aepi, PHM KYKbIFbI
5 Kasnemmes C.J1. Teopust rocyiapcTBa U IIpaBo Maructp CT.IPEI0/aBaTeNb OCHOBBI [IPaBA, PHMCKOE PABO
Kalyshev S.D. Theory of State and Law master Senior Lecturer Fundamentals of law, Roman law
Bepuubekos C.O. MeMJIeKeTTiK TeOpHst HKIHE KYKBIK ara OKBITYILIBI KyxpIK
6 Bepuubekos C.O. Teopust rocynapcTsa U paBo CT.IpEII. ITpaBo
Berdibekov S.O. Theory of State and Law Senior Lecturer Law
Hacupmunos B.I1. AbaiiTaHy OKY-FbUIBIMH OPTAJIBIFBI MarucTp ara OKbITYIIBI AGaiitany
7 Hacupunos B.I1. VuebHblii 1 HayuHbIi 1IEHTp AGaeBejieHue MarucTp CT.Ipenoiasareib AbGaesenenne
Nasirdinov B.P. Abai studies educational and scientific center master Senior Lecturer Abai Studies
Kamuabek A.B. Hay4Ho-HCClIe10BATeNbCKOrO LeHTpa MyXTapobeaeus |-F-K Houenr Hay4Ho-1CCIIe[oBATENLCKOTO EHTPA MYXTAPOBEIEHHS
8 Kamuabek A.B. HayHHo-HCCIIe J0BATEILCKOTO LIeHTpa MyXTaposeseus | K-O-H- Houent Hay4HO-1CCIIe[oBaTeNLCKOTO EHTPA MYXTAPOBEIEHHS
Kalshabek A.B. Research Center of Muhtar Studies c.phs Associate Professor Research Center of Muhtar Studies
Cepkebaesa I'.1. Kasak Tin MeH anebueri Marucrp ara OKBITYLUbI Dunonorus
9 CepkeGaesa I'.11. Ka3aXcKoro s3pIKa U JTHTEPATYPbI Marucrp CT.Ipenoiasareib Dunonorus
Serkebaeva G.1. Kazakh language and literature master Senior Lecturer Philology
TeXHHUKaJIBIK CHICIMATbHOCTEH YIIiH OpBbIC TiTiHAETI TL.F.K. JIOLICHT
EcumxanoBa H.E. NPAKTHYECKUH SA3bIK Tlenaroruka >xoHe JIMHTBOJUIAKTHKA.
10 IIpakTuyeckuii pyccKkuil 3bIK 171 TEXHHYECKUX K.ILH. JIOUEHT
Ecumxanosa H.E. CIeLUAIbHOCTEH Tleaaroruica i MAIBOAKTHICR.
Esimkhanova NE Practical Russian language for technical specialties C.p.s. Associate professor Pedagogy and linguodidactics.

" 6B05320 — Xumusn" / STAFFING




HasapGexosa C.I1. Xumust xone XTH X.F.JI. npodeccop 02.00.01-Xumus
11 HasapGexosa C.I1. Xumus u OXT ILX.H npodeccop 02.00.01-Xumus
Nazarbekova S.P. Chemistry and BChT dchs professor 02.00.01-Chemistry
Cabanaxoa A.IL. JKorapbl MaTeMaTHKa (TEXHUKAIIBIK MAMaH/IBIKTapFa aFa OKBITYIIII MaTeMaTHKa
12 Cabanaxosa A.IT. Beiciast MmatemaTuka (Ui TEXHUYECKHX CT.IpeII. MaTeMaTHKa
Sabalahova A.P. Higher mathematics (for technical specialties) Senior Lecturer MaTeMarnKa
Kynuc6exosa JLA. JKorapbl MaTeMaTHKa (TEXHUKAIBIK MAMAH/ABIKTapFa  |ILF.K. JIOLIEHT MaTeMaTnKa
13 Kynuc6exosa JLA. Bslcinas MaTeMaTHKA (1715 TEXHHYECKHX K.ILH. JIOLEHT MaTeMaTHnKa
Zhunisbekova D.A. Higher mathematics (for technical specialties) c.p.s. Associate professor MaTeMaTHuKa
Vrenos H.M. JKorapbl MaTeMaTHKa (TEXHUKAIIBIK MAMaH/IBIKTapFa -M.F.K. JIOLICHT MaTeMaTHKa
14 Vrenos H.M. Bsicinas MaTeMaTHKA (1715 TEXHHYECKHX K.-M.H. JIOLEHT MaTeMaTHuKa
Utenov N.M. Higher mathematics (for technical specialties) c.p-m.s. Associate professor MaTeMaTHnKa
A6upamanosa K111, TeXHHKATBIK MAMAHIBIKTAp YIIiH 50Fapsl MaTeMaruka | T-F-K- Houent (pusnKa, PU3MKAHEI OKBITY JCTEMECH.
15 A6mpamanosa K.111. Bricuas MaTemMaTHKa U GU3MKa 118 TexHuueckux crem| < T-H- Houent (usmKa, METOIMKa 00ydeHHs QU3UKE.
Abdiramanova K.Sh. Higher mathematics and physics for technical specialtied-t-SC assistant professor physics, methods of teaching physics.
ITonomapenko E.B. ®du3nka (TEeXHUKAIBIK MAMaH/IIKTapFa apHaJIFaH) ILF. L npodeccop B-16-01-03 TexHuKaIbIK MAMaH/IBIKTAPbIHA OKUTBIH CTYICHTTEpre HH3UKaHbI
OKBITY/IaFbl FBLIBIMU-O/IICTEMEIIIK Heri3epi: Ky3bIPETTLIIriH TaHbITY.
16 TTonomapenko E.B. ®dusnka (Ui TEXHUYECKHUX CIELMAIBLHOCTEN) JLILH. npodeccop B-16-01-03 HayuHo-meToanyeckue OCHOBbI 00y4eHHsl (pU3HKE CTYIACHTOB
TEXHHUYECCKUX CIICHAJIbHOCTECH: KOMIIECTCHTHOCTHBIM I1OAXO0O/[]
Ponomarenko E.V. Physics (for technical specialties) d.p.sc professor B-16-01-03 Scientific and methodological foundations of teaching physics to
students of technical specialties: competence approach
Epmex6aepa I'.bL. Ecenrey TeXHUKAChI jkoHE OaFapiaMaiblK KaMTaMachi3|MarucTp ara OKpITYIIIBI Ecenrey TeXHHKAChI jkoHe OarapiaMaiblK KAMTaMachl3 €Ty
17 Epmex6aepa I'.bL. BbruncnuTenbHas TEXHUKA U IPOrpaMMHOE obecreueHy MarucTp CT.penojaBaTesib BrruncnurenpHas TEXHUKA M IPOrPaMMHOE o0ecriedeHne
Yermekbayeva G.Y. Computing systems and software master Senior Lecturer Computing systems and software
Menne6exosa C.K. Ecenrey TeXHHKAChI jkoHE OaFapiaMaiblK KaMTaMachi3|MarucTp ara OKpITYIIIBI Ecenrey TeXHHKAChI JkoHe OarapiaMaiblK KAMTaMachl3 €Ty
18 Menne6exosa C.K. BbruncnuTenbHas TEXHUKA U IPOrpaMMHOE obecreueHy MarucTp CT.penojaBaresib BrruncnurenbHas TEXHUKA M IPOrPaMMHOE o0ecriedeHne
Meldebekova S.K. Computing systems and software master Senior Lecturer Computing systems and software
Hapmanos M.M. Xumus xone XTH XFK AOLEHT 02.00.06 - YKorapbl MOJIEKYJIQIBIK KOCBUIBICTAP
19 Hapmanos M.M. Xnmmst n OXT K.X.H. AOLEHT 02.00.06 - Beicokasi MOJIEKyJISpHas COEIMHEHHS
Narmanov M.M. Chemistry and BChT c.chs. Associate Professor 02.00.06 - High molecular compounds
Jxakun6exosa H.O. Xumus xone XTH T.F.. npodeccop DUIMKATBIK HKOHE KOIIOMATHIK XIMHIST
20 Jxaxunoexosa H.O. Xumust u OXT JLT.H. npodeccop DU3MEECKAsT W KOIITOM/THAS XITMHST
Dzhakipbekova N.O Chemistry and BChT d.t.sc. Professor Physical and colloidal chemistry
Abnynosa O.H Xumns sxone XTH ara OKBITYILbI Xumust
21 Abynosa D.H Xumus u OXT CT.Nperno/iaBaTellb Xumust
Abdulova E.N. Chemistry and BChT Senior Lecturer Chemistry
Toktubaesa K. P. Xumus xone XTH ara OKBITYIIBI Xumus
22 Toktubaesa K. P. Xumus u OXT CT.IIpENo/iaBaTeb Xumus
Toktibaeva K.R. Chemistry and BChT Senior Lecturer Chemistry
Mxonnacosa LA Xumus xone XTH XFK JIOLCHT 02.00.15-XuMUSIBIK KHHETHKA JKOHE KaTallu3
23 Joxomnacosa LILA. Xummst u OXT K.X.H. JIOLCHT 02.00.15- XuMuuecKas KHHETHKA M KaTaln3
Dzholdasova Sh.A. Chemistry and BChT c.chs.

Associate Professor

02.00.15 -Chemical Kinetics and catalysis




Kanpip6ekos A.A Xumus xoHe XTH MarucTp ara OKbITYIIBI Xumust
24 Kanpip6ekos A.A Xumus u OXT MarucTp CT.IpeIojaBaTellb Xumust
Kadirbekov A.A. Chemistry and BChT master Senior Lecturer Chemistry
Tneykeesa JK.A. Xumus xone XTH X.F.K JIOLEHT 02.00.03 -OpraHuKaIbIK XUMUS
25 Tneykeesa JK.A. Xumus u OXT K.X.H. JIOLEHT 02.00.03 -Opranuyeckast XMMUs
Tleyukeeva Zh.A. Chemistry and BChT c.ch.s. Associate Professor 02.00.03- Organic chemistry
Amuxomxaesa K.b. Xumus sxone XTH ¢.Fx. JOLEHT 15.00.02-dapMalieBTUKAIBIK XUMHS KHE (hapMarHo3us
26 Anmuxomxaesa K.b. Xumus u OXT K.Q.H. JOLEHT 15.00.02-dapmanieBTHIECKas XUMHA M (hapMarHo3us
Adihodzhayeva K.B. Chemistry and BChT c.fm. Associate Professor 15.00.02-Pharmaceutical Chemistry and Pharmagnosia
Axunos T. K. Xumus xone XTH XI.K JIOLCHT 02.00.15-XuMHUsIBIK KHHETHKA JKOHE KaTalu3
27 Axunos T.K. Xumust u OXT KX.H. JIOLCHT 02.00.15- XuMuueckas KHHETHKA M KaTalu3
Akilov T.K. Chemistry and BChT c.chs. Associate Professor 02.00.15 -Chemical kinetics and catalysis
Acpuibexosa JIJ1. Xumus xone XTH XI.K JIOLCHT 02.00.06 - YKorapbl MONEKYIJIBIK KOCBUIBICTAp
28 Acpuibexosa JIJ1. Xumust u OXT KX.H. JIOLCHT 02.00.06 - Beicokasi MOJIEKyJIApHas COETMHEHHS
Asilbekova D.D. Chemistry and BChT c.chs. Associate Professor 02.00.06 - High molecular compounds
Kyp6an6ekos K. Xuwmus xone XTH T.F.K. JIOLIEHT 02.00.11-Komiouars: Xumus
29 Kyp6an6exos K. Xumus u OXT K.T.H. JIOLIEHT 02.00.11-Komnonnas Xumus
Kurbanbekov K Chemistry and BChT C.T.S. Associate Professor 02.00.11-Colloidal chemistry
Beiconkas H.A. Xumus xone XTH X.F.K., JOUCHT TeopHSITBIK JKoHE KOJIAHGAbI SIEKTPOXMUMHUS HETi3/Iepi: dIEKTPIIiK KanTay
30 Beicoukas H.A. Xumus u OXT KX.H. JOLEHT OCHOBBI TEOPETHYECKOM U TIPUKIIAHOMN SJIEKTPOXUMHUHU: F/IbBAHOTEXHHUKA
Vysotskaya N.A. Chemistry and BChT c.chs. Associate Professor Fundamentals of Theoretical and Applied Electrochemistry: Electroplating
Tyku6aesa A.C. Xumus sxone XTH X.F.K JIOLIEHT Xumust
31 Tyku6aesa A.C. Xumus u OXT K.X.H. JIOLIEHT Xumust
Tukibaeva A.S. Chemistry and BChT c.chs. Associate Professor Chemistry
Bewkururosa K.A. Xumust xone XTH T.F.K Jlouent 25.00.36-T'e03K0JI0rUs
32 Bewkururosa K. A. Xumus u OXT K.T.H. Jlonent 25.00.36-T'e03K0I0rUs
Bekzhigitova K.A. Chemistry and BChT cts Associate Professor 25.00.36-Geoecology
Alixesosa JIJL. Xumus xone XTH T.F.K. JIOLCHT 05.17.01 BeifopraHuKaJIbIK 3aTTapIblH TEXHOIOTHSCHI
33 Alikesosa JIJL. Xumus u OXT K.T.H. JOLEHT 05.17.01 TeXHOJIOrHsI HEOPTAHMYECKHX BEIIECTB
Aykozova L.D. Chemistry and BChT C.ts. Associate Professor 05.17.01Technology of inorganic substances
Capsinbexosa H.K. Xumus xone XTH X.F.K JIOLIEHT Xumust
34 Capsinbexosa H.K. Xumus u OXT K.X.H. JIOLIEHT Xumust
Sarypbekova N.K. Chemistry and BChT c.chs. Associate Professor Chemistry
Ka6sui6exosa B.H. Xumust xone XTH T.F.K. ara OKbITYIIbI 05.15.03 - TyCTi 3oHe CHPEK MeTaJL1ap METaLTypIHsChl
35 Ka6si6exosa B.H. Xumus u OXT K.T.H. CT.IpeIoJaBaTeb 05.15.03 -MeTaiuIypris LBETHBIX H PEIKHX METAUIOB
Kabylbekova B.N. Chemistry and BChT C.T.S. Senior Lecturer 05.15.03 - Metallurgy of non-ferrous and rare metals
Tacran6ekoB b.M. Xumus xone XTH MarucTp ara OKbITYILIBI KpHMUHATHCTHEA, cOT (hOTOropadHACH KIHE XHMUS
36 Tacran6ekoB b.M. Xumus u OXT MarucTp CT.IperojaBaTelb KpHMHHATHCTHKA, Cy/1e6HO-MEHIHHCKAs BOTOrpadis i XHMus
Tastanbekov B.M. Chemistry and BChT master Senior Lecturer Forensics, forensic photography and chemistry
Anmesa O.M. DKOHOMHKA Marucrp ara OKBITYILbI OKOHOMHKA
37 Anunesa D.M. DKOHOMHKA MarucTp CT.IPENoJaBaTeNb DKOHOMHKA
Alieva EM. Economy master Senior Lecturer Economy




Koxamkynosa U.E. OKOHOMHUKA TEOPHSCHI 3.F.K JIOLCHT JKyMBICTIEH KaMTy IbIH QJIeyMETTiK-2KOHOMUKAJIBIK MIceenepi
38 Kosxamkyinosa U.E. OKOHOMUYECKas TEOpHs K.3.H. JOLCHT ColMaabHO-9KOHOMUYECKHE MPOOIIEMBI HACEIEHHS
Kozhamkulova 1.E. Economic theory C.e.s. assistant professor Socio-economic problems of the population
YremucosaI'. T. DKOHOMHKA TEOPHUSICHI 3.F.K JIOLEHT 08.00.05- DxoHOMHMKA KOHE XaJIbIK IIAPYyaLIbUIBIFBIH OacKapy
39 VYremucosa I'.T. DKOHOMHYECKas TEOPUS K.3.H. JIOLEHT 08.00.05-Dx0HOMUKA U YIIPaBICHUE HOPOHBIM X035HCTBOM
Utemisova G.T. Economic theory c.es. assistant professor 08.00.05- Economics and management of national economy
Kmmbaesa A E. Xumus xone XTH OKBITYIBI Xumus
40 Kunnbaepa A E. Xumus u OXT pernojiaBaTeb Xumust
Kilibaeyeva A.E. Chemistry and BChT teacher Chemistry
Eckennupos M.3. Xumus xone XTH T.EX, Houent 05.17.08 - XUMHMSIIBIK TEXHOJOTHAHBIH MPOLECTEPI MEH aNNapaTTaphl
41 Eckenupos M.3. Xumust u OXT ATH Houent 05.17.08 - ITporiecchl 1 anmapaThl XMMUYECKOH TEXHOIOTHH
Eskendirov M.Z. Chemistry and BChT dts Associate Professor 05.17.08 - Processes and apparatures of chemical technology
Cyiirenbaesa A.XK. Xumus xone XTH T.F.K JOLCHT 05.17.08 - XUMHMSIIBIK TEXHOJOTHAHBIH MPOLECTEPI MEH aNmapaTTapbl
42 Cyiirenbaesa A.XK. Xumust u OXT K.T.H. JOLCHT 05.17.08 - ITporiecchl 1 anmapaThl XMMUYECKOH TEXHOIOTHH
Suigenbayeva A.Zh. Chemistry and BChT CLS. Associate Professor 05.17.08 - Processes and apparatures of chemical technology
Epmexos C.P. Xumus xone XTH PhD JlokTop ara OKBITYILbI XHUMHUSIIBIK TEXHOJIOTUst
43 Epwmekos C.P. Xumus u OXT PhD JlokTop CT.IIpernoaaBaTelb XuMHUYecKast TEXHOJIOTHS
Epmexos C.P. Chemistry and BChT PhD Doktor Senior Lecturer of chemical technology
Ao6mnbex A.C. Xumust xone XTH MarucTp ara OKbITYIIbI Xumust
44 Abmunbex A.C. Xumus u OXT MarucTp CT.IperojjaBaTellb Xumust
Abmubex A.C. Chemistry and BChT master Senior Lecturer Chemistry
)KyHl/lCGaeB C.M. KaSaKCTaH TapuXbl T.F.K JOIICHT KaSaKCTaH TapuXbl
45 Kynucaes C.M. Hcropus Kazaxcrana K.M.H JIOLIEHT HUcropus Kazaxcrana
Zhunusbaev C.M. History of Kazakhstan c.hs Associate Professor History of Kazakhstan
YKonnmeibaes XK. T. Ka3akcraH Tapuxsl T.F.K JIOLEHT Kazaxcran Tapuxsl
46 JKongeibaes XK. T. Hcropus Kazaxcrana K.M.H JIOLIEHT HUcropus Kazaxcrana
Zholdibaev Zh.T. History of Kazakhstan c.hs Associate Professor History of Kazakhstan
Mykarmosa A.O. Ka3akcraH Tapuxsl ara OKbITYLIbI Kazakcran Tapuxsl
47 Mykarmosa A.O. Hcropus Kazaxcrana CT.IIpeIooBaTelb HUcropus Kazaxcrana
Mykarmosa A.O. History of Kazakhstan Senior Lecturer History of Kazakhstan
Kannpibaea b.M. CranyapTusanus, cepTHUKALNS KIHE METPOIOIUst PhD Jloktop ara OKbITYLIbI Crangaprusanusi, cepTH)HKALUS )KOHE METPOJIOTUst
48 Kangsibaesa 5.M. Crangaprusainus u cepruduranus PhD Jloktop CT.IIpernoiaBaTelb Crangaprusauus 1 cepTuduKanus

Kaldybaeva B.M.

Standardization and certification
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Senior Lecturer

Standardization and certification




17.02.2021r.



